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SUMMARY 


The  research  reported  here  was  initiated  to  determine  whether  a  biomass- 
fueled  energy  production  facility  could  provide  an  economical,  but  more 
secure  energy  source  for  Eg! in  Air  Force  Base.  The  basic  criteria  for  the 
report  recognized  that  complete  energy  independence  was  neither  desirable 
or  economical.  The  scope  of  the  report  required  that  two  different 
scenarios  for  plant  size  be  considered  and  examined  for  financing  and 
operation  by  either  a  private  third-party  or  MILCON.  The  plant  sizes  were 
intended  to  provide  for  essential  requirements  of  (1)  the  entire  Eg! in  AFB 
complex  and  (2)  the  Main  Base  segment  only. 

A  requirement  of  the  work  scope  was  the  consideration  of  providing  both 
thermal  and  electrical  energy.  The  fact  that  thermal  requirements  for  the 
base  are  presently  provided  by  small  decentralized  natural  gas-fueled 
boiler  plants  or  direct-use  natural  gas  appliances,  together  with  the  re¬ 
latively  short  heating  season  made  it  immediately  evident  that  it  would 
not  be  economical  to  convert  to  a  centralized  system  with  underground 
distribution. 

The  plant  sizes  studied  for  the  entire  Eglin  AFB  complex  and  the  Main  Base 
were  25-MW  and  15-MW  output,  respectively.  These  plants  could  supply 
roughly  80  percent  and  76  percent  of  the  annual  electrical  energy  usage 
for  the  respective  base  segments  and  permit  operation  of  all  essential 
services  under  emergency  conditions. 

A  financial  pro  forma  for  each  of  the  plant  sizes  was  run  for  both  third- 
party  and  MILCON  financing  and  operation.  These  pro  formas  in  Section  IV 
of  the  report,  indicate  that  the  return  on  investment  required  to  attract 
a  third-party  operator  would  increase  rather  than  decrease  the  electrical 
energy  costs  in  either  the  25-KWg  or  the  15-MW  case.  These  cost  in¬ 
creases  would  vary  from  12.8  and  8.8  percent  in  the  first  full  year  of 
operation,  to  5.3  and  11  percent  in  the  15th  year  for  the  25-MWg  and 
15-MWe  cases,  respectively.  Should  funding  be  available  for  the  MILCON 
cases  however,  the  cost  of  electrical  energy  would  be  reduced  by  roughly  7 

v 


percent  for  either  plant  in  the  first  full  year  of  operation 

and  to  16  and  19  percent  in  the  15th  year  for  the  25-MWg  and 

15-MW  cases, 
e 

In  summary,  except  for  reasons  of  national  security,  it  xs 
impossible  to  recommend  implementation  of  either  sized  plant 
when  it  indicates  a  negative  net  present  value  and  a  maxi¬ 
mum  rate  of  return  of  5.2  percent  for  the  most  favorable  of 
the  cases  studied. 


CONTENTS 


Section  Title  Page 

I  INTRODUCTION  - 

A.  OBJECTIVE .  1 

B.  BACKGROUND .  1 

C.  SCOPE .  3 

II  ENERGY  REQUIREMENTS 

A.  INTRODUCTION .  4 

B.  BASE  DEMANDS .  4 

C.  PLANT  SIZE  SELECTION .  5 

D.  BIOMASS  RESOURCE  REQUIREMENTS .  9 

III  PROJECT  DEFINITION 

A.  GENERAL .  15 

B .  SUMMARY  OF  MAJOR  EQUIPMENT .  15 

C.  DETAILED  DESIGN  DESCRIPTIONS .  18 

IV  ECONOMICS 

A  .  GENERAL .  19 

B.  PROJECT  COST  SUMMARY .  19 

C.  ESTIMATED  COSTS  TO  COMPLETE .  24 

V  CONCLUSIONS  AND  RECOMMENDATION 

A  .  GENERAL .  65 

B.  CONCLUSIONS .  65 

C.  RECOMMENDATIONS .  65 

APPENDIX 

A  .  HEAT  AND  MASS  BALANCE  25-MW  AND  15-MW  PLANT . 67 

B.  DRAWINGS  AND  DIAGRAMS . 81 

C.  DETAILED  DESIGN  DESCRIPTION .  93 


vi  i 


r-»  cvj  co  <r 


-*  -V  -V- 


LIST  OF  FIGURES 


V  r"m 

U 

L_ 


ure  Title  Page 

Load  Curves  -  Total  Base  Consumption .  6 

Load  Curves  -  Valparaiso  Substation  .  7 

Load  Curves  -  West  Gate  Substation  .  8 

Map  of  Five-County  Procurement  Area  . 11 


♦  £%’ 


'  C  -vl *d*w\KT  s-“ 


AVt-JCO -*-^  * -*'-•' 


v  vv  -— *  -  - 


LIST  OF  TABLES 


Table  Title  Page 

1  Harvestable  Acres  and  Yield,  Private  Land . 13 

2  Eglin  Air  Force  Base  Biomass  Power  Plant, 

25-Megawatt  Case  -  Construction  Cost  Estimate . 22 

3  Eglin  Air  Force  Base  Biomass  Power  Plant, 

15-Megawatt  Case  -  Construction  Cost  Estimate . 23 

4  24-Month  Interest  During  Construction,  Eglin 

Air  Force  Base,  25-Megawatt  Case . 26 

5  24-Month  Interest  During  Construction,  Eglin 

Air  Force  Base,  15-Megawatt  Case . 27 

6  24-Month  Interest  During  Construction,  Eglin 
Air  Force  Base,  25-Megawatt  Case,  MILCON- 

Funded  Project . 29 

7  24-Month  Interest  During  Construction,  Eglin 
Air  Force  Base,  25-Megawatt  Case,  MILCON- 

Funded  Project . 30 

8  Projected  Statement  of  Operations  -  Tax  Basis. 

Third-Party  Developer,  25-Megawatt  Case . 36 

9  Projected  Statement  of  Cash  Flow.  Third-Party 

Developer,  25-Megawatt  Case . 37 

10  Projected  Taxable  Income  (Loss),  Distributions 
of  Available  Case  and  Allocations  of  Income  Tax 
Benefits  (Requirements)  to  Equity  Partners. 

Third-Party  Developer,  25-Megawatt  Case . 38 

11  Projected  Statement  of  Operations  -  GAAP  Basis. 

Third-Party  Developer,  25-Megawatt  Case . *39 

12  Projected  Balance  Sheets.  Third-Party  Developer, 

25-Megawatt  Case . 40 


P‘- 


r* 


rz 


IX 


«.  -T  >_  -'V.-' 


LIST  OF  TABLES  (CONTINUED) 


Title  Page 

Utility=Avoided  Cost  Schedule.  Third-Party 
Developer,  25-Megawatt  Case  . 41 

Projected  Statement  of  Operations  -  Tax  Basis. 
Third-Party  Developer,  15-Megawatt  Case . 42 

Projected  Statement  of  Cash  Flow.  Third-Party 

Developer,  15-Megawatt  Case . 43 

Projected  Taxable  Income  (Loss),  Distributions 
of  Available  Case  and  Allocations  of  Income  Tax 
Benefits  (Requirements)  to  Equity  Partners. 

Third-Party  Developer,  15-Megawatt  Case . 44 

Projected  Statement  of  Operations  -  GAAP  Basis. 

Third-Party  Developer,  15-Megawatt  Case . 45 

Projected  Balance  Sheets.  Third-Party  Developer, 
15-Megawatt  Case . 46 

Utility  Avoided  Cost  Schedule.  Third-Party 
Developer,  15-Magawatt  Case . 47 

Projected  Statement  of  Operations  -  GAAP  Basis. 
MILCON-Developer,  25-Megawatt  Case  . 48 

Projected  Balance  Sheets.  MILCON-Developer, 
25-Megawatt  Case . 49 

Utility  Avoided  Cost  Schedule.  MILCON-Developer, 
25-Megawatt  Case . 50 

Projected  Statement  of  Operations  -  GAAP  Basis. 
MILCON-Developer,  15-Megawatt  Case . 51 

Projected  Balance  Sheets.  MILCON-Developer, 
15-Megawatt  Case . 52 

Utility  Avoided  Cost  Schedule.  MILCON-Developer, 
25-Megawatt  Case . 5? 

1984  Escalated  Cost  Calculation  without  Biomass 

Economy . *55 

1985  Escalated  Cost  Calculation  without  Biomass 

Economy . 56 


1984  Escalated  Cost  Calculation  -  25-Megawatt 
Plant  . 


57 


LIST  OF  TABLES  (CONCLUDED) 


Table  Title  Page 

29  1985  Escalated  Cost  Calculation  -  25-Megawatt 

Case . 58 

30  1984  Escalated  Cost  Calculation  -  15-Megawatt 

Case . 59 

31  1984  Escalated  Cost  Calculation  -  15-Megawatt 

Case . 60 

32  Eg! in  Air  Force  Base  Sumnary  of  Forecasted  Costs 

of  Electric  Power  Source  Alternatives . 63 

33  USAF  Return  Based  on  Energy  Savings . 64 


xi 


GLOSSARY 


AC 

AISC 

ANSI 

ASME 

AViWA 

BEI 

Btu 

CSP 

dB 

dBA 

DC 

EPA 

ESP 

FIRS 

FLAME 

FD 

gsdf 

HE  I 

HgA 

hr 

HHV 

HVAC 

ID 

kV 

kYA 

kU 

kWh 

Ib/hr 

M 

MC 

MM 

MW 

KWe 

MWH 

MWHxlO3 

NFPA 

NPSH 

or 

Jt 

pH 

psia 

PVC 

TAC 

tph 

UBC 

UPC 

USDA 

USFS 

WPCF 


Alternating  Current 

American  Institute  of  Steel  Construction 
American  National  Standards  Institute 
American  Society  of  Mechanical  Engineers 
American  Water  Works  Association 
Biomass  Energy  Island 
British  thermal  units 
Choctawa tehee  sand  pine 
Decibels 

Decibels  A-Scale 

Direct  Current 

Eglin  Procurement  Area 

Electrostatic  Precipitator 

Forest  Inventory  Retrieval  System 

Forestry  Lands  Allocated  for  Managing  Energy 

Forced  Draft 

grains  per  standard  dry  foot 
Heat  Exchange  Institute 
Mercury  Absolute 
hour 

Higher  Heating  Value 

Heating,  Ventilation,  Air  Conditioning 

Induced  Draft 

kilovolt 

kilovolt-Ampere 

kilowatt 

kilowatt-hour 

pound  per  hour 

Thousand 

Moisture  Content 

Million 

Megawatt 

Megawatt-el ectri c 

Megawatt  Hours 

Thousands  of  Megawatt  Hours 

National  Fire  Protection  Association 

Net  Positive  Suction  Head 

Percent 

Hydrogen  Ion  Concentration 

pounds  per  square  inch  absolute 

Polyvinyl  Chloride 

TAC  Substation 

Tons  per  hour 

Uniform  Building  Code 

Uniform  Plumbing  Code 

United  States  Department  of  Agriculture 

United  States  Forestry  Service 

Water  Pollution  Control  Federation 


SECTION  I 
INTRODUCTION 


A.  OBJECTIVE 

The  objective  of  this  effort  was  to  perform  an  updated  assessment  of  the 
current  and  anticipated  process  and  facility  energy  requirements  at  Eglin  AFB, 
Florida,  and,  based  cn  these  results,  to  project  installed  equipment  costs  and 
operating  costs  for  the  biomass  energy  conversion  systems  proposed  to  meet 
these  requirements.  Results  of  this  investigation  will  be  combined  with 
previous  data  from  extensive  technical  efforts  examining  the  feasibility  of 
developing  and  implementing  biomass  energy  conversion  systems  to  provide 
facility  and  process  energy  for  Eglin  AFB. 

B.  BACKGROUND 

"Energy  Crises"  of  the  past  decade  have  highlighted  the  fact  that  the 
United  States  remains  dependent  upon  uncertain  suppliers  of  imported 
fossil-fuel.  Energy  security  is  important  to  the  United  States,  but  mandatory 
for  the  armed  services,  and  especially  critical  for  the  Air  Force,  which 
depends  on  the  security  of  its  airbases  for  mission  accomplishment.  The  Navy 
takes  its  ships  and  airplanes  to  the  combat  zone;  while  the  Army  deploys  its 
forces  to  the  theater  of  operations.  The  Air  Force,  on  the  other  hand, 
conducts  its  operations  largely  from  established  bases,  which  must  be  secure 
and  capable  of  uninterrupted  operations. 

An  Air  Force  alternative  to  liquid  fuel  dependency  for  base  operation 
would  be  a  locally  available  energy  source  such  as  renewable  biomass. 
Realizing  the  vulnerability  of  its  installations  to  fossil-fuel  interruptions, 
the  Air  Force  began  an  in-house  study  in  1978  to  evaluate  the  feasibility  of 
using  wood  grown  on  Air  Force  installations  to  supply  the  heating  energy 
requirements  of  those  installations,  thereby,  replacing  the  conventional 
fossil-fuels  in  use.  That  study.  Forestry  Lands  Allocated  for  Managing  Energy 
(FLAME),  identified  Air  For~e  installations  with  the  potential  for  satisfying 
significant  portions  of  their  ene.'gy  requirements  with  cull  trees  grown  on  the 
installation. 


Three  followup  studies  to  the  FLAKE  study  were  conducted.  The  first  study 
addressed  the  technical  issues  of  interfacing  biomass  conversion  systems  with 
in-place  energy  systems  and  found  that  Eg! in  Air  Force  Base  had  the  highest 
technical  and  dollar  payoff  potential.  The  second  study  focused  on  Eglin  Air 
Force  Base  as  a  model  Biomass  Energy  Island  (BEI)  and  addressed  the  issue  of 
utilizing  the  installation's  resources  under  a  BEI  concept.  Based  on  the 
maximum  wood  fuel  requirement  of  540,000  green  tons  per  year,  that  second  study 
identified  90,000  net  producing  acres  out  of  the  464,000  acres  of  Eglin  AFB  for 
inclusion  in  biomass  energy  plantations  which  would  not  interfere  with  the 
Base's  mission.  The  second  study  also  recommended  a  superior  silvicultural 
option  that  included  the  Choctawhatchee  sand  pine  (CSP)  as  the  species  to 
cultivate. 

The  third  study  described  a  program  to  implement  the  BEI  concept, 
including:  timber  managanent  methods,  silvicultural  practices,  fuel  harvesting 
and  delivery,  and  base  management  requirements. 

Because  several  years  have  passed  since  the  Energy  Conversion  systems  were 
originally  described,  one  of  the  findings  of  the  third  study  was  that  these 
systems  were  no  longer  in  tune  with  updated  energy  consumption  data  and  new 
management  plans.  Accordingly,  the  Air  Force  commissioned  this  study  to 
reconsider  Eglins'  energy  consumption  profile,  apply  current  thinking  to  the 
energy  conversion  systems  described,  and  recommend  the  optimal  system  based 
upon  current  findings.  Additionally,  an  economic  analysis  is  to  be  provided 
for  two  situations.  The  first  is  for  an  Air  Force-owned  and  operated  system  and 
the  other  is  for  third-party  operation. 

C.  SCOPE 

This  study  evaluated  the  economic  feasibility  of  applying  current  wood- 
burning  energy  conversion  technologies  on  Eglin  AFB. 

It  consisted  of  four  technical  tasks: 

•  Revised  assessment  of  current  and  projected  process  and  facility 
energy  requirements. 


•  A  determination  of  recomnended  system  capacities  and  corresponding 
detailed  estimates  of  the  cost-effectiveness  of  each. 

•  A  summary  briefing. 

•  A  technical  report. 

The  approach  was  to  look  at  small  power  production  systems  in  two 
capacities:  (1)  to  provide  100  percent  of  the  minimum  monthly  sustainable 
electrical  requirements  of  the  main  base,  and  (2)  to  provide  100  percent  of  the 
minimum  monthly  sustainable  electrical  requirements  of  the  entire  Eglin  AFB 
community. 

Cost-effectiveness  determination  of  each  system  will  be  shown  for  both 
third-party  financing  and  military  construction  funding. 


SECTION  II 
ENERGY  REQUIREMENTS 


A.  INTRODUCTION 

To  establish  a  basis  for  overall  recommendations  for  the  size  and  types  of 
.equipment  to  be  used  in  the  BEI  concept,  data  on  the  use  of  energy  of  all  types 
on  the  base  for  a  full-year  were  obtained. 

B.  BASE  DEMANDS 

1.  Thermal 

Thermal  demands  of  major  buildings  on  the  base  are  presently  met  by 
small  decentralized  boiler  plants  operating  on  natural  gas  fuel.  Smaller 
buildings  and  housing  facilities  are  provided  with  direct-use,  natural 
gas-fired  appliances  because  the  capital  expenditures  required  to  provide 
thermal  energy  to  even  the  major  buildings  from  a  central  location  would  be 
prohibitive.  No  further  study  of  this  option  was  initiated. 

2.  Electrical 

Electrical  power  for  Eglin  AFB  is  provided  by  Gulf  Power  Company 
through  two  major  substations.  The  larger  Valparaiso  Substation  feeds  directly 
the  North  Gate,  Foster,  and  Main  Base  substations.  Through  a  25-kV  switching 
station,  it  preferentially  feeds  the  West  Range,  East  Range,  Florose,  Auxiliary 
9,  and  Site  A-20  substations.  The  smaller  unit.  West  Gate  Substation,  feeds 
the  family  housing  area  and  the  TAC  substation.  In  addition,  the  West  Gate 
Substation  can  provide  emergency  power  to  the  other  Eglin  satellite  substations 
connected  to  the  switching  station  by  tying  in  to  the  25-kV  switchina  station. 
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Gulf  Power  Company  furnished  computer  printouts  of  hourly  demands  for 
each  of  the  major  substations  for  the  Calendar  Year  1983.  Extracting  the  data 
from  these  printouts,  three  annual  demand  profiles  were  created  and  labeled 
Figures  1,  2,  and  3  showing  absolute  maximum  demand,  5-day  minimum  demand  all 
on  a  weekly  basis.  These  figures  represent  the  combined  total  base  demand, 
Valparaiso  Substation  demand,  and  West  Gate  Substation  demand,  respectively. 

C.  PLANT  SIZE  SELECTION 

In  conformance  with  the  statement  of  work  for  the  contract,  two  sizes  of 
plants  have  been  identified.  These  sizes,  nominal  25-MWe  (net)  and  15-MWe 
(net),  were  selected  on  the  basis  of  the  review  of  Figures  1,  2,  and  3 
referenced  in  the  previous  paragraph.  An  evaluation  of  the  electrical 
profiles  revealed  that  plants  sized  to  meet  the  maximum  demands  of  the  two 
options  would  usually  operate  far  below  their  design  capacities,  or  would 
require  significant  export  of  power  to  the  serving  utility.  The  final 
selection  was  made  on  the  basis  of  providing  plants  of  sufficient  size  to  meet 
the  essential  base  loads  throughout  the  year  and  to  be  able  to  follow  base 
demands  below  the  plant  nominal  rating  without  exceeding  the  turn-down 
characteristics  of  the  biomass-fired  boilers. 

The  25-FWg  (net)  plant  was  selected  for  the  "entire  Eg! in  community" 
option,  and  would  be  "base-loaded"  for  the  greater  portion  of  the  year.  It 
would  electric-load  follow  only  during  the  time  when  the  total  base  demand  fell 
below  the  25-MWg  level.  This  option  would  require  an  internal  base  tie-line 
operating  at  25-kV  between  the  Valparaiso  Substation  and  the  West  Gate  Sub¬ 
station  together  with  lock-out  of  the  utility  feed  to  the  West  Gate  Substation. 
With  this  arrangement,  the  plant  would  be  able  to  produce  79.5  percent  of  the 
total  annual  electrical  consumption  of  the  Eg! in  community  on  a  full- 
avail  ability  basis. 

The  15-MWe  (net)  plant  was  selected  for  the  Eg! in  "Main  Base"  option  and 
would  serve  only  those  facilities  presently  connected  through  the  Gulf  Power 
Company  Valparaiso  Substation.  The  areas  being  served  by  the  West  Gate 
Substation  would  continue  to  be  served  by  Gulf  Power.  In  this  case,  the  plant 
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would  be  able  to  produce  73  percent  of  the  total  annual  electrical  consumption 
of  the  Eglin  Main  Base  facilities.  Similar  in  operation  to  that  of  the  large 
plant,  the  15-MWg  facility  would  be  base-loaded,  except  for  those  times  when 
the  requirements  of  the  Main  Base  were  below  the  15-MWg  level.  In  neither  case 
would  there  by  any  power  export  since  the  purchase  price  rates  of  Gulf  Power 
Company  are  so  low  as  to  make  export  uneconomical. 


The  following  tabular  suninary  serves  to  illustrate  the  relationship  of  the 


plant  sizing  to  the  base 

demands. 

Nominal 

Plant 

Output 

(HHe) 

Fuel 

Usage 
g  Rating 
w/472  MC 
(TPH) 

Annual  MWH 

g  7,700  hr/yr  Total  Base 
Availability  Usage/Year 
(MWHxlO3)  (MWHxlO3) 

Main  Base 

Usage/Year 

(MWHxlO3) 

%  Base  Usage 
w/Plant  at 
7,700  hr/yr 
Availability 
(S) 

25.0 

41.4  (1) 

192.5 

242.1 

— 

79.5 

15.0 

24.9 

115.5 

— 

158.1 

73.1 

(1)  With 

Val pari so/West  Gate  Intertie 

The  availability  of  7,700  hours  per  year  allows  for  roughly  12-percent 
downtime  for  both  routine  and  unscheduled  maintenance  that  could  be  expected 
for  plants  of  this  type. 

D.  BIOMASS  RESOURCE  REQUIREMENTS 

1.  General 

Past  studies  have  demonstrated  the  potential  for  producing  energy- 
wood  on  lands  owned  by  Eglin  AFB.  These  studies  also  indicated  that  the  base 
could  achieve  energy  self-sufficiency  with  wood  grown  on  its  own  land.  A  later 
study  by  Batelle,  Columbus  recommended  a  management  regime  for  the  forested 
lands  on  Eglin  which  precluded  this  action.  The  present  study  explores  the 
possibility  of  an  alternative  to  onbase  wood  production;  the  procuring  of  wood 
from  other  forest  land  in  the  vicinity.  It  assesses  the  availability  of 
energy-wood  biomass  within  the  Eglin  Procurement  Area  (EPA). 
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This  study  must  be  considered  as  a  gross  estimate  of  the  available 
wood  volume  and  may  serve  as  a  basis  for  decision-making  at  this  time.  Its 
level  of  accuracy  is  consistent  with  the  present  status  of  the  project. 
Estimates  of  available  volume  and  production  are  deliberately  conservative  and 
are  based  on  the  following  assumptions: 

•  50-mile  truck  haul  limit. 

t  No  wood  will  be  available  from  Eglin  AFB  land. 


No  wood  will  be  available  from  land-owned,  or  leased  by  forest 
industries.  (It  is  probable  that  local  forest  industries  will 
eventually  use  energy-wood  from  their  holdings  to  fuel  their  own 
operations.) 

Estimates  of  "now-available"  cut  include  only  the  volume  which 
will  come  from  hardwoods  not  suitable  for  sawlog  production. 
They  do  not  include  logging  slash  from  pine  operations,  pine 
saplings,  or  any  volume  from  sparse  pine  stands  or  offsite  pine 
plantations  which  might  be  harvested  for  energy-wood,  nor  do 
they  include  possible  cuts  from  extensive  area  sand  pine 
plantations  which  may  be  available  for  energy-wood  harvest,  if 
the  price  is  right.  No  estimate  is  made  of  possible  volumes 
available  from  mill  residues  or  from  urban  waste  (landfill). 


The  Eglin  Procurement  Area  (EPA)  is  considered  as  roughly  the  land 
within  a  50-mile  radius  of  the  base.  Longer  haul  distances  are  common  for 
energy-wood  chip  hauls  in  the  area;  however,  we  will  use  the  50-mile  limit  as  a 
conservative  and  certainly  economical  truck  haul  distance  for  this  area.  No 
consideration  has  been  given  to  rail-haul  delivery,  although  this  is  a  possi¬ 
bility.  The  50-mile  limit  concept  is  operationalized  through  the  use  of  a 
five-county  stjdy  area,  using  the  Forest  Inventory  Retrieval  System  (FIRS)  of 
the  USDA,  Forest  Service.  Figure  4  is  a  map  showing  the  five-county  area  which 


roughly  approximates  the  boundary  of  the  procurement  area.  About  30  percent  of 
the  EPA  lies  within  the  state  of  Alabama.  As  the  USFS  was  not  able  to  furnish 
a  printout  combining  Covington  County,  Alabama  with  the  Florida  data,  the 
Florida  data  were  expanded  on  a  pro  rata  basis  to  adjust  for  this  fact. 

The  report  will  consider  for  the  EPA: 

•  Land  available  for  energy-wood  production. 

•  Existing  energy-wood  volumes. 

•  Harvestable  energy-wood  volumes  and  growth. 

•  Probable  prices  for  delivered  wood. 

2.  Land  Available 

Within  the  five-county  Florida  base  area,  the  following  is  the 
distribution  of  commercial  forest  land: 


Public 

Forest  Industries 
Leased,  Forest  Industries 
Fanner 

Miscellaneous  Private 
TOTAL 


Acres 

590,000 

448,000 

72,000 

263,000 

629,000 

2,002,000 


If  Eglin  lands  (404,000  acres)  and  forest  industry-controlled  lands 
(520,000  acres)  are  excluded,  a  total  of  about  1,078,000  acres  (54  percent  of 
the  total)  is  available  in  Florida  as  an  energy-wood  source.  An  estimated 
550,000  acres  of  nonforest  industry-owned  land  are  available  in  Alabama,  giving 
a  total  of  about  1.6  million  acres.  This  is  the  land  base  which  can  be  drawn 
upon  to  supply  Eg] in’s  energy  needs. 
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Of  this  available  land,  40  percent  is  in  pine-type,  19  percent  in 
pine  hardwood,  and  41  percent  in  hardwood  type.  Importantly,  more  than  80 
percent  of  the  land  is  on  uplands  suitable  for  year-long  logging. 

3.  Existing  Energy-Wood  Volumes 

In  this  study,  existing  energy  wood  is  defined  as  bole,  tops,  stumps 
and  saplings  of  rough  and  rotten  hardwood  and  pine,  plus  tops  of  growing  stock 
trees.  Ir.  addition,  an  arbitrary  25  percent  of  growing  stock  hardwoods  of  less 
than  sawlog  size  trees  have  been  assigned  as  candidates  for  energy-wood 
harvest.  When  calculated  volumes  from  the  five-county  study  area  are  adjusted 
for  the  exclusion  of  Eg! in  and  Forest  Industry  lands,  and  the  inclusion  of 
Alabama  lands,  a  total  of  21  million  tons  of  energy-wood  exists  within  the 
Eg! in  Procurement  Area. 

4.  Harves table  Volumes  and  Growth 

Not  all  of  the  existing  volume  can  be  harvested.  The  USFS  Forest 
Inventory  Retrieval  System  quantifies  those  land  areas  within  the  survey  area 
that  need  silvicultural  treatment  into  broad  management  classes.  FIRS  also 
provides  information  on  growing  stock  volumes  found  on  such  areas  and  other 
stand  demographic  data  which  can  be  manipulated  to  predict  the  volume  of 
energy-wood  probably  harvestable  from  these  lands.  Calculated  energy-wood 
yield  volumes  for  harvestable  private  land  within  the  five-county  study  area, 
by  management  classes,  are  shown  in  Table  1  below. 

TABLE  1.  HARVESTABLE  ACRES  AND  YIELDS,  PRIVATE  LAND. 

OPERABLE  ACRES  (M)  /  TONS/ACRE  YIELD 


Nat.  pine 

Oak-pine 

Upland  H.  Lowl.  H. 

Salvage  and  Harvest 

12-8 

4-39 

10  -  73 

Conversion  and  Regen. 

— 

90-9 

144  -  10  66  -  13 

Total  Acres  (M)  and  MM  Tons 

12  /0.1 

94  /  1.0 

144  /  1.4  76  /  1.6 

Total  energy-wood  yield  for  the  892,000  acres  of  nonindustrial 
private  forest  land  in  the  5-county  area  is  4.1  million  tons  or  4.6  tons/acre. 
Applying  this  value  to  the  nonindustrial  forested  acreage  (1.6  million)  within 
the  EPA  results  in  an  indicated  harvestable  volume  of  about  7  million  tons. 

Net  annual  growth  for  rough  and  rotten  culls  of  all  species  is 
calculated  to  be  2.8  percent.  Another  1.0  percent  is  removed  annually  for 
firewood,  site  preparation,  etc.  It  appears  that  as  much  as  3.8  percent  of 
existing  energy-wood  volume  would  be  available  annually  on  a  "sustained  yield" 
basis.  This  growth  amounts  to  about  800,000  tons  annually. 

A  conservative  estimate  is  that  7  million  tons  of  energy-wood  are  now 
harvestable  within  the  EPA,  and  another  800,000  tons  are  being  produced 
annually.  Maximum  requirements  for  the  25-MWg  plant  are  less  than  400,000  tons 
per  year. 

5.  Probable  Prices  for  Delivered  Wood 

A  well-established  energy-wood  harvesting  end  delivery  system  exists 
within  tne  EPA.  As  many  as  400,000  tons  are  harvested  annually  for  energy-wood 
in  the  Florida  Panhandle  area,  practically  all  of  it  from  company-owned  lands. 

Delivered  prices  are  negotiated  and  vary  with  haul  distance,  cut  per 
acre,  and  current  status  of  operator  needs.  Recent  (1984)  contract-delivered 
chip  prices  (adjusted  to  a  35-mile  average  haul,  and  Si. 000  per  ton  stumpage) 
ranged  from  $10.95  to  $15.50  per  ton  and  averaged  $13.83.  A  recent  bid  for 
310,000  tons  annually,  solicited  by  the  City  of  Tallahassee,  produced  a  low  bid 
of  $13.90  per  ton.  This  bid  is  now  under  negotiation  and  may  require  a 
resolicitation.  As  energy-wood  markets  develop  in  the  area,  an  increase  in 
prices  can  be  expected,  but  under  current  market  conditions,  wood  in  large 
quantities  can  almost  certainly  be  obtained  at  $15.00  or  less  per  delivered 
ton  for  wood  chips  at  less  than  50-percent  moisture  content. 


SECTION  III 
PROJECT  DEFINITION 


A.  GENERAL 

The  following  project  definition  is  specific  for  the  25-MWe  net  plant 
size,  but  since  both  plants  have  identical  cycles  and  functions,  it  is 
applicable  for  the  15-MWg  net  plant  if  all  flow  and  use  rate  values  are 
adjusted  to  60  percent  of  the  values  specified  for  the  25-MWe  plant.  This  60- 
percent  flow  factor  can  also  be  used  to  correct  the  fundamental  flow  diagram, 
while  the  plant  layout  and  elevations  will  not  differ  significantly  for  the 
smaller  plant.  Complete  computer  performance  printouts  are  included  for  both 
plants  in  Appendix  A. 

The  project  includes  the  conceptual  design,  construction,  and  startup  of  a 
wood  fuel-fired  power  plant  producing  a  nominal  25-MKe  of  electrical  power. 
Appendix  B  includes  an  area  location  plan,  plant  arrangement,  elevations, 
fundamental  flow  diagram,  and  electrical  single-line  for  such  a  plant.  The 
facility  will  include  provis  •  vmS  •  v/  •  ving,  handling  and  storage  of  wood 

fuel,  the  production  of  electrical  power,  and  interconnection  to  the  area  elec¬ 
trical  distribution  system. 

The  project  will  be  designed  for  continuous  high  availability,  maximizing 
megawatt  production.  To  provide  this  reliability,  wherever  practicable,  backup 
equipment  will  be  provided  in  the  critical  areas,  such  as  feed  pumps, 
condensate  pumps,  and  circulating  water  pumps. 

B.  SUMMARY  OF  MAJOR  EQUIPMENT 

1.  Wood-Handling  Equipment 


The  wood-handling  system  will  provide  a  means  of  receiving,  classi¬ 
fying,  storing,  and  reclaiming  woodwaste  to  the  boiler  feed  hopper.  The  wood¬ 
handling  system  consists  of  the  following  major  items  of  equipment: 


‘eui 


Two  Truck  Dumpers  with  Scales 
Two  Receiving  Hoppers 
Magnet 

Disc  Screen  Classifier 

Wood  and  Bark  Hog 

Open  Storage  Reclaim  System 

Buffer  Storage  before  the  Boiler 

Stackout  and  Reclaim  Conveyor  Systems 


Steam  Generator 


The  steam  generator  will  be  a  fluidized-bed  type  boiler.  The  boiler 
package  includes  the  required  startup  heater,  economizer,  superheater,  induced 
draft  and  forced  draft  fans,  and  emission  control  equipment.  The  boiler  design 
parameters  are: 


Design  Capacity 
Design  Outlet  Pressure 
Design  Outlet  Temperature 
Hood  Fuel  Firing  Rate  at 
47-Percent  Moisture  Content 


216,000  lb/hr 
1,265  psia 
955°F 

41.4  ton/hr 


3.  Air  Quality  Control  Equipment 

The  facility  will  be  equipped  with  an  air  quality  control  system  to 
remove  particulate  from  the  boiler  gases  to  meet  the  presently  acceptable 
emission  levels.  The  air  quality  control  system  will  consist  of  a 
mechanical  dust  collector  and  an  electrostatic  precipitator,  or  baghouse. 

4.  Condenser  System 

The  facility  will  be  equipped  with  a  multimodule,  wet  surface, 
air-cooled  condenser,  designed  to  operate  at  a  design  wet-bulb  temperature  of 
77CF. 
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5.  Turbine  Generator 


The  turbine  generator  unit  will  consist  of  a  single-casing, 
condensing  turbine,  and  a  closed-air/water-coolecl  generator  operating  at  3,600 
rpm.  The  turbine  design  conditions  are: 

Throttle  Steam: 

Pressure 
Temperature 
Flows 

Exhaust  Steam: 

Pressure 

Number  of  Extractions 
Number  of  Feedwater  Heaters 

6.  Electrical  Equipment 

Electrical  equipment  will  be  provided  to  control  and  deliver  power  to 
the  base  grid,  and  to  serve  internal  plant  loads. 

Major  electrical  equipment  will  include  a  13.8-kV  switchgear  assembly 
with  utility  tie  breaker,  generator,  and  plant  service  fused  disconnects. 

7.  Instrumentation  and  Control  Equipment 

A  central  control  room  will  be  provided  for  remote  startup,  moni¬ 
toring,  control,  and  shutdown  of  frequently  operated  equipment.  Local  controls 
will  be  provided.  The  operator  interface  will  consist  of  a  centralized, 
dedicated  control  system,  auto/manual  stations,  indicators,  recorders,  and 
annunciators. 


2.5-inches  HgA 
2 

1  Deaerator 
1  Low-Pressure 


1,250  psia 
950°F 

216,000  Ib/hr 


C.  DETAILED  DESIGN  DESCRIPTION 


The  design  description  of  the  two  different-sized  plants  is  covered  in 
Appendix  C  of  the  report.  It  includes  not  only  a  general  description  of  the 
work  items  and  equipment,  but  design  criteria  used  and  a  description  of  the 
function  of  the  various  sytems  involved. 


SECTION  IV 


ECONOMICS 


A.  GENERAL 

The  scope  of  this  study  requested  that  we  look  at  the  economic  feasibility 
of  providing  a  supplemental  electric  power  source  to  Eglin  AFB  through  the 
construction  and  operation  of  a  wood-fired  power  plant.  The  sizing  of  the  plant 
was  to  be  determined  by  the  needs  of  the  Main  Base  area  and  also  of  the  total 
base.  After  review  of  electrical  consumption  records  provided  to  us  from 
January  1983  through  July  1984,  and  the  electrical  rates  structure  that  Eglin 
presently  enjoys  with  Gulf  Power,  it  was  determined  that  the  most  economically 
efficient  plant  sizes  to  accommodate  needs  woul !  be  15  MMg  for  the  Main  Base 
and  25  HWe  for  the  total  base.  These  sizes  were  determined  so  as  tc  be  able  to 
base  load  the  facility  for  maximum  efficiency  and  also  not  trigger  a  higher 
rate  structure  for  additional  power  needs. 

B.  PROJECT  COST  SUMMARY 

1.  Costing  Criteria 


Capital  costs  are  associated  with  the  active  engineering  design, 
procurement  of  equipment  and  materials,  and  the  construction  and  startup  of  the 
plant. 

The  following  assumptions  pertain: 

•  The  site  is  assumed  to  have  good  soil  conditions  of  at  least  3,000 
pounds  per  square  foot  bearing  capacity;  no  special  foundation 
requirements  have  been  allowed  for. 


•  Present  access  roads  are  assumed  adequate  to  serve  this  new  genera¬ 
tion  plant,  and  only  onsite  roads  have  been  costed,  as  required.  All 
piping  carrying  services  to  and  from  the  generation  site  is  assumed 
to  extend  only  to  battery  limits. 

•  Filtered  water  of  city  quality  and  adequate  pressure  to  meet  the 
stated  requirement  of  the  generation  plant  is  assumed  to  be  available 
at  the  generation  site  boundary.  It  is  also  assumed  that  all  liquid 
effluent  from  the  generation  plant  will  be  transferred  to  the  base 
sewer  system  at  the  battery  limits. 

•  No  landscaping  of  the  generation  plant  site  is  provided  for.  The 
perimeter  of  the  generation  plant  site  will  be  enclosed  with  chain 
link  fencing,  as  shown  in  Appendix  B  (page  83). 

t  The  generation  plant  will  be  of  outdoor  construction.  A  building 
will  be  provided  to  house  the  maintenance  area,  personnel  facility, 
switchgear,  and  control  room. 

•  The  demineralization  plant  for  the  boiler  feedwater  is  based  on 
rented  ion  exchange  units  and  does  not  include  a  regeneration  plant. 

•  Water  for  fire  protection  is  assumed  available  at  the  battery  limit 
at  adequate  pressure  to  meet  local  codes  and  national  standards. 

•  This  project  costing  is  based  on  union  labor  and  constant  December 
1984  dollars. 

No  allowances  have  been  made  in  the  Capital  Cost  Estimates  for  the  fol¬ 
lowing  items: 

Spare  Parts 

Operation,  Maintenance,  and  Test  Equipment 

Office  Furnishings 


Cranes 

Emergency  Diesel  Generator 
Emissions  Monitoring  Equipment 
CO  Control 
Front-end  Loaders 


2.  Capital  Cost  Estimates 


The  following  pages  present  the  construction  cost  estimates  for  the 
two  different-sized  facilities.  The  costs  for  the  25-MWg  plant  are  estimated  to 
be  approximately  39  million  dollars,  while  those  for  the  15-MW  plant  are 
approximately  33  million  dollars. 


The  economies  of  scale  of  the  larger  25-MWe  plant  are  very  apparent  when 
the  differences  in  capital  costs  are  examined.  With  only  an  18-percent 
1 1  5  in  capital  costs,  a  potential  annual  generating  capacity  of  roughly 
66  percent  could  be  achieved.  This  would  increase  from  115.5  x  lG2-KWHr  to 
192.5  x  103-MWHr  comparing  the  15-MW  plant  to  the  25-MWo  plant.  In  addition, 
while  fuel  usage  and  cost  would  be  proportional  to  plant  output,  plant  overhead 
costs  such  as  operating  labor  and  administration  would  be  only  marginally 
different. 


TABLE  2.  E6LIN  AIR  FORCE  BASE,  BIOMASS  POWER  PLANT, 
25-MEGAWATT  CASE. 


CONSTRUCTION  COST  ESTIMATE 


Site  Work 

Concrete 

Structural  Steel 

Buildings 

Equipment 

Piping 

Electrical 

Instrumentation 

Painting 

Insulation 

Miscellaneous  Steel 

Completion  Items 

Freight 

Sales  Tax 

Engineering 

Contractor's  Overhead  and  Profit 
Contingency 


$  477,500 

1,113,500 
424,800 
487,900 
17,053,000 
1,642,000 
2,931,000 
778,000 
163,000 
1,191,000 
343,000 
353,000 
501,000 
835,000 
1,620,000 
5,750,000 
3,336,300 


Total  Cost 


$39,000,000 


TABLE  3. 

EGLIN  AIR  FORCE  BASE,  BIOMASS 

POWER  PLANT 

15-MEGAWATT  CASE. 

CONSTRUCTION  COST  ESTIMATE 

Item 

Cost 

Site  Work 

$  477,500 

Concrete 

1,033,600 

Structural  Steel 

375,900 

Buildings 

450,000 

Equipment 

14,468,900 

Piping 

1,453,200 

Electrical 

1,905,900 

Instrumentation 

778,800 

Painting 

140,00b 

Insulation 

1,053,900 

Miscellaneous  Steel 

320,100 

Completion  Items 

320,500 

Freight 

412,500 

Sales  Tax 

687,600 

Engineering 

1,373,500 

Contractor's  Overhead  and  Profit 

4,750,000 

Contingency 

2,998,100 

Total  Cost 

$33,000,000 

C.  ESTIMATED  COSTS  TO  COMPLETE 


1.  Third-Party  Developer 

To  realistically  analyze  the  costs  associated  with  a  turnkey  contract 
to  complete  one  of  these  plants  as  proposed,  a  Third-Party  Developer  must 
examine  several  other  dynamic  conditions,  including  cost  of  borrowed  funds, 
equity  required,  preopera tional  expenses,  spare  parts  inventory,  fuel  inventory, 
and  working  capital  needed  to  bring  the  plant  to  where  it  can  perpetuate  its 
existence  through  production  revenue  generated. 

Tables  4  and  5  summarize  the  flow  of  funds  over  the  time  required  to 
bring  each  of  these  plants  from  concept  to  a  working  reality.  In  each  example, 
a  sources  and  uses  of  funds  analysis  demonstrates  that  the  capital  cost  of  the 
plant  is  expended  through  a  construction  schedule  assumed  to  be  24  months' 
long.  This  timeframe  is  deemed  adequate  to  allow  the  contractor  to  construct 
and  start  up  the  facility,  which  when  accepted,  would  be  turned  over  to  the 
plant  operator. 

The  following  general  assumptions  were  made  in  preparing  each  of  the 
third-party  owned  sources  and  uses  calculations: 

s  Construction  begins  July  1,  1985  and  is  complete  June  31,  1987. 

•  Approximately  35  percent  of  the  all-in  cost  of  the  development 
is  provided  by  equity  from  the  developer  or  a  joint  venture 
formed  specifically  to  own  the  facility.  Those  funds  are 
injected  pro  rata  with  loan  funds  during  the  24  month 
construction  period. 

•  The  capital  cost  (EPC)  is  roughly  equal  to  the  construction  cost 
estimates  on  the  previous  pages. 

•  The  cost  of  borrowed  funds  is  13  percent  per  annum,  plus 
standard  loan  funding  charges,  and  legal  expenses  associated 
with  the  financing  of  similar  projects. 
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Wood-handling  equipment,  maintenance  vehicles  and  a  spare  parts 
inventory  are  purchased  during  the  last  several  months  of  the 
construction  phase. 

An  inventory  of  wood  fuel  is  built  up  over  a  6-month  period 
prior  to  completion,  allowing  enough  fuel  for  test  firing  of  the 
facility  during  the  startup  phase. 

A  working  capital  line  is  established  to  maintain  the  economic 
viability  of  the  plant. 

Expenses  of  the  developer  and  the  plant  operator  are  reimbursed 
or  paid  as  they  occur  during  the  construction  and  startup 
phases.  These  costs  also  include  interconnection  facilities 
tying  the  proposed  plant  to  Eg! in's  existing  systems. 

The  general  contractor  is  subject  to  a  7.50-percent  retention 
against  work  performed  under  the  construction  contract,  until 
the  job  is  complete. 


2.  Government  as  Developer 


The  preceding  assumptions  were  applied  to  Table  6  and  7,  summarizing 
the  flow  of  funds  over  time  for  the  construction  of  the  same  two  facilities, 
except  for  financing,  and  costs  associated  with  leveraging  the  plants.  The 
result,  of  course  is  a  lower  all-in  cost  of  building  each  proposed  facility, 
assuming  that  a  MILCON-funded  project  has  no  cost-of -funds  or  tax  benefits  to 


recognize. 


TABLE  6.  24-MONTH  INTEREST  DURING  CONSTRUCTION.  EGLIN  AIR  FORCE  BASE 
25-MEGAWATT  CASE,  MILCON-FUNDED  PROJECT. 
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TABLE  7.  2 4- MONTH  INTEREST  DURING  CONSTRUCTION,  EGLIN  AIR  FORCE  BASE 
15- MEGAWATT  CASE,  MILCON-FUNDED  PROJECT. 
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3.  Financial  Forecasts 

The  financial  forecasts  which  follow  this  section  demonstrate  by  year 
the  anticipated  operating  performance  of  each  proposed  plant  under  the  "Third- 
Party-Developer"  and  "MILCON-as-Developer"  scenarios.  These  estimates  of  the 
most  probable  operating  results  and  corresponding  distributions  of  benefits 
have  been  formulated,  using  assumptions  described  below  which  we  believe  to  be 
significant  in  determining  the  reliability  of  the  forecasting  model.  There  is 
no  assurance  that  the  assumptions  will  prove  to  be  completely  accurate  or  that 
plant  operations  will  not  be  affected  by  subsequent  unanticipated  events  or 
circumstances. 


Each  set  of  third-party  forecasts  contains  operating  statements  and 
balance  sheets  which  give  a  detailed  accounting  of  the  relationships  between 
the  Tax  and  Book  methods  of  tracking  plant  performance.  MILCON-owned  scenarios 
contain  only  book  basis  forecasts  due  to  their  tax-exempt  nature.  Unless 
otherwise  noted  below,  an  inflation  factor  of  6  percent  pertains  to  all  related 
costs  of  operation. 

The  following  assumption?  pertain: 


a.  Cost  of  Electricity 

All  electricity  generated  would  be  purchased  by  Eglin  Air  Force 
Base.  The  Energy  Payments  shown  in  the  forecast  were  derived  as  a  variable, 
which  escalates  over  time,  allowing  the  "Third-Party  Developer"  to  recover 
costs,  repay  the  debt  incurred  and  yield  approximately  30  percent  on  the 
original  equity  investment  after  15  years  of  operation.  This  is  a  common 
requirement  in  the  industry  based  on  the  risks  associated  with  development  and 
construction  of  facilities  such  as  those  proposed. 

b.  Cost  of  Fuel 


Each  facility  is  assumed  to  be  capable  of  operating  at  an 
average  of  88  percent  of  its  rated  design  capacity,  roughly  the  equivalent  of 
7,700  hours  per  year.  Assuming  an  average  moisture  content  of  the  available 


fuel  to  be  47  percent,  the  annual  fuel  consumption  for  the  plants  would  be 
roughly  319,000  tons  and  191,000  tons  for  the  25-MWg  and  15-MWg  plants, 
respectively.  Using  the  wood  fuel  costs  of  $15.00  per  ton  in  1984  dollars, 
escalated  at  6  percent  per  annum,  the  annual  usage  for  each  plant  would  be  $5.7 
million  and  $3.4  million  respectively,  in  1987. 

c.  Operating  Labor 

The  basis  for  properly  manning  these  proposed  biomass-fueled 
power  plants  was  developed  by  consulting  with  companies  which  operate  similar 
facilities. 

The  composition  of  the  labor  force  as  proposed  is  as  follows: 


Position 

15 -MW  Plant 
e 

25-KW  Plant 
e 

Plant  Manager 

1 

1 

Production  Supervisor 

1 

1 

Plant  Engineer 

1 

1 

Plant  Operators 

8 

10 

Wood-yard  Operators 

4 

6 

Maintenance  Mechanics 

3 

4 

Plant  Clerk 

_1 

_1 

Total  Required 

19 

24 

Average  annual  salaries,  including  benefits,  overtime,  and  an 
operating  management  fee  have  been  included  in  these  cost  estimates. 

d.  Repairs  and  Maintenance  Costs 

The  normal  manner  of  determining  maintenance  costs  for 
facilities  such  as  are  considered  in  the  report,  is  on  the  basis  of  the  number 
of  kilowatt  hours  produced.  This  method  covers  the  costs  of  materials  and 
labor  required  to  keep  the  plant  in  service,  including  routine  and  unscheduled 
maintenance  and  required  periodic  overhauls  of  the  plant  equipment.  The  cost 


used  herein  is  four  mils  per  kilowatt  hour,  at  the  25-MWg  plant,  and  4.6  mils 
at  the  15-MWe  plant,  based  on  experience  at  similar  facilities.  Using  these 
values,  the  annual  maintenance  cost  for  the  25-MWe  plant  producing  193  megawatt 
hours  would  be  $773,000  per  year,  and  in  the  case  of  15-MWe  plant  producing  116 
megawatt  hours  per  year,  the  maintenance  costs  would  be  $530,000  per  year. 
Both  of  these  figures  are  based  on  1985  dollars  and  escalate  at  the  rate  of  6 
percent  per  year. 

e.  Insurance 

Each  of  the  proposed  operations  will  be  subject  to  hazards,  some 
of  which  may  result  in  personal  injury  or  property  damage.  The  forecasts 
provide  for  "all -risk"  insurance  on  each  facility,  employer's  liability 
insurance,  comprehensive  general  liability  insurance,  flood  and  earthquake 
insurance,  boiler  and  turbine  generator  breakdown  insurance,  and  business 
interruption  insurance-  Annual  premiums  for  this  coverage  are  estimated  to  be 
$200,000  for  each  plant,  escalated  from  1985  dollars. 

f.  Working  Capital 

It  is  assumed  that  each  plant  will  require  working  capital  to 
hanaie  vat  ioticr.j  ir.  inventories,  unscheduled  maintenance  outages  and  the 
collection  of  receivables.  The  financial  forecasts  for  the  Third-Party 
Developer  assume  that  a  $1  million  line  of  credit  will  be  available  during  the 
final  stages  of  construction,  and  gradually  diminish  in  usage  over  the  first 
7  years  of  plant  operation.  The  cost  of  these  funds  has  been  estimated  13 
percent  per  annum. 

The  number  of  production  days  receivable  outstanding  from  the 
sale  of  electric  power  is  estimated  to  be  30  days. 

Accounts  Payable  are  estimated  to  be  approximately  1  month's 
cost  associated  with  the  following: 


Fuel  Supply  Fluid  Bed  Material 

Utilities  &  Ash  Disposal  Insurance 

Repairs  &  Maintenance  General  &  Administration 

Expenses 

Operations  &  Maintenance  Labor 

g.  Inventory 

Wood  fuel  inventory  assumed  to  be  on  hand  once  commercial 
operations  are  underway  is  estimated  to  be  equivalent  of  approximately  a  70-day 
supply. 

h.  Significant  Tax  Assumptions 

The  Third-Party  Developer  scenarios  which  follow  include  the 
latest  federal  and  state  income  tax  benefits  as  they  relate  to  Qualified 
Progress  Expenditures,  Investment  and  Energy  Tax  Credits  which  are  assumed  to 
remain  available  as  currently  allowed  by  generally  accepted  accounting 
standards.  No  provision  has  been  made  within  those  forecasts  to  account  for 
potential  changes  to  existing  federal  tax  rules.  The  percentage  of  the 
facility  that  is  actually  completed  during  a  taxable  year  must  be  determined  on 
the  basis  of  actual  experience  in  the  construction  of  the  facility,  and  sucn 
experience  may  vary  materially  from  the  estimates  upon  which  the  forecasts  are 
based.  The  KILCON-funded  scenarios,  of  course,  carry  no  tax  burden  or  debt 
assumptions. 

i.  Financing 

On  the  Third-Party  Developer  forecasts,  debt  of  approximately  65 
percent  of  all-in  costs  was  assumed,  which  is  repaid  over  a  15-year  period 
beginning  5  months  after  completion  of  the  facility.  This  schedule  of 
repayment  is  considered  to  be  relatively  aggressive  under  normal  circumstances, 
but  considering  the  strength  of  the  proposed  electric  power  purchaser,  these 
most  favorable  terms  should  be  available  to  the  developer. 
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TABLE  8.  PROJECTED  STATEMENT  OF  OPERATIONS  -  TAX  BASIS. 
THIRD-PARTY  DEVELOPER,  25-MEGAWATT  CASE. 
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TABLE  9.  PROJECTED  STATEMENT  OF  CASH  FLOW.  THIRD-PARTY 
DEVELOPER,  25-MEGAWATT  CASE. 
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TABLE  10.  PROJECTED  TAXABLE  INCOME  (LOSS),  DISTRIBUTIONS 
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THIRD-PARTY  DEVELOPER,  25-MEGAWATT  CASE. 
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TABLE  11.  PROJECTED  STATEMENT  OF  OPERATIONS  -  GAAP  BASIS. 
THIRD-PARTY  DEVELOPER,  25-MEGAWATT  CASE. 
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TABLE  12.  PROJECTED  BALANCE  SHEETS.  THIRD-PARTY  DEVELOPER, 
25-MEGAWATT  CASE. 
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TABLE  14.  PROJECTED  STATEMENT  OF  OPERATIONS  -  TAX  BASIS. 
THIRD-PARTY  DEVELOPER,  15- MEGAWATT  CASE. 
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TABLE  15.  PROJECTED  STATEMENT  OF  CASH  FLOW.  THIRD-PARTY 
DEVELOPER,  15- MEGAWATT  CASE. 
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-93 

* 

9 

-3»* 

1.497 

2.143 

2.430 

3.133 

3.447 

3.3C1 

3.884 

4.474 

7.447 

9.184 

9.144 

9.998 

0  -d  -295  -73*  -427  -1.093  -1.341  -1.401  -1.749  -2.K2  -2.339  -2.494  -3.*»  -3.4H  -3.33* 

C  -113  -128  -1 H  -1*4  -1*9  -211  -24!  *0118*8 

-3M  1.1*4  1.80  1.70  2.3*8  2.313  2.742  3.124  3.09  3.8*4  4.317  4.711  3.133  3.C1  3.448 

a»2f82M2829923l2K%2M2M2liai2M2N 

1.2*2  03*9***9**8889 


.290  09*99*998*8889 

414  1.3*4  1.40  1.90  2.2*3  2.30  2.9*4  3.334  3.0*  4.344  4.317  4.931  3.3S3  3.3?*  3.«98 

-238  -382  -724  -873  -1.09  -1.192  -1.30  -1.271  -1.739  -1.932  -2.139  -2.373  -2^37  -2.»  -2.7 m 

-298  -382  -724  -03  -1.00  -1.192  -1.30  -1^8  -1.739  -1.T2  -2.139  -2.323  -2.337  -2.»  -2.749 


*253  *290  *293  *ZS  *273  *270  *255  *25C  CM 


0.»  9  30  123  131  138  1«  12  145 


■2.944 

-4.317 

-4.731 

-3.133 

-3.47* 

-3 .4« 

S2M 

tm 

till 

«2M 

tm 

CM 

1  94 

2  M 

2.14 

2-24 

2J4 

2.47 

TABLE  16.  PROJECTED  TAXABLE  INCOME  (LOSS),  DISTRIBUTION 
OF  AVAILABLE  CASH  AND  ALOOCATIONS  OF  INCOME 
TAX  BENEFITS  (REQUIREMENTS)  TO  EQUITY  PARTNERS. 
THIRD-PARTY  DEVELOPER,  15- MEGAWATT  CASE. 


:iei  :«s*  2957  i«s 


7X2A££  :tOEU2s> 

r~7t  :«o£iu5Si 

r-TI  TAJ  PETITS  120*752 
~S£*k.  TAJAS^T  IOC  U2S5* 

<7  tfTiP  TAX  SOCJTTS 


*-1.132 
t  «R 

“1 

i.ME 

t.*3t 

S-2.72S 

*.es 

,?is 

222 

*•: 

i.*d« 

-25 

-*2 

-in 

-a: 

-4.K3 

*5.p5 

:«i 

19H 

1*97 

2*« 

ate 

ZX1 

r* 

c.ss 

u.uc 

r.o: 

*5.1*3 

«*.as 

12 

12 

V 

u 

ss 

12 

21 

-2*1* 

-:^u 

•l-22i 

-:iu 

*.«r 

4.4% 

s.*n 

ijst 

7.  £33 

e.cs* 

-3*: 

-CS 

-«n 

-H2 

•*5 

-71* 

-7R 

2.43* 

£.272 

7^S 

£.40 

t.S5 

fir  TXT  BOCTITI  I3E5C5. 

*c 

*117 

*2.132 

*1.121 

*2.0CC 

*1.7Si 

SR7E  TAJ  »C-  <3»CS1 

17 

us 

n 

-2: 

-42 

-:o 

-a: 

K57S1STI> 

c 

c 

Si* 

:.:*s 

2.-7 

i.ts: 

z.u: 

:«€3T*OC  TAX  cons 

*32 

2.01 

*22 

e 

2 

e 

S 

DtSCT  TAX  cons 

SIS 

2 

C 

& 

C 

6 

2 

Tnac 

*2.721 

«.5= 

*2.49* 

cn: 

*3.« 

*2.4** 

-71*  -TK 

!.«  1.4% 

s  e 

t  c 


3J1TT  WPT-C5S  S^E 


*986  ik  *757  n.r.i  «i.w  ti.es  «r- 


»:.lv  *5.721  M.»  tl.»»e  J3.2!5  tl.«  *2.iK  IQ  t}«  *9U  t^Q  l%7  .’..r.*  Il.fv  «*..W  *CR 

<  :  t  e  :  t  3  3  e  t  c  e  s  (  t  e  e 

*:.:«  U.25  *4.30  *3.i«  t3.«  «.«  o.w  u73  ijr  *sn  tie*  *Ki  iv  »:.::9  »:.«  »:.» 


E3LC7T  :«T:T-C<; 

•-2.-C3 

i*3.:i»  *'3.714  e 

S  3 

: 

s 

C 

C 

f 

3 

c  s 

I  s 

CT  tfT*2  TAX  SQCrrTS 

2.721  A  .SR  3  .*73 

2.595  3.4*2 

3.4*4 

473 

|S 

%£ 

557 

:.C5 

<T  IAS"  ron 

*•5.236 

»-*..ir.  *719  *3. *79 

*3.in  *!.•« 

*3.i*4 

*473 

*4*7 

*1*5 

*Si 

**c 

**S7  *:.C19 

t:.K  *5.£29 

izzrr  ?«5T<r, 

<:  xcw 


SIR  iPl  SIR  :  SCI  -  141  »«:  rx  »51  ?  W  ?  VT.  2*  *11  3C3I1  3=  1R  X771  3C  -T.  3:  SR  3*. 

a  »  :::  1 2 :.n  ik  i  ^  3  *h  <  m  <<«  ■*  tia  <h:  s  a*  sr-*  s.«7  via 


TABLE  17.  PROJECTED  STATEMENT  OF  OPERATIONS  -  GAAP  BASIS. 
THIRD-PARTY  DEVELOPER,  15- MEGAWATT  CASE. 


OCCT  5*rOT 


1*83  im  19*7  if*  1959  1995  I?9l  1992  1993  1994  1993  19H  1997  199*  1999  2SCG  2381 

C  •  M.37?  ill .381  *12.53?  *  12.843  *i3.i29  *14.0*  13.3?!  *1*.2«  lU.Hl  *17.7*1  *H.S*3  *19.92*  *3.937  *22.21*  *22.19* 

C  0  4.C7?  11.381  1?  04  12.8*3  13.439  14.83*  13.371  14.293  14.779  17.7*i  11.9*3  19.93  3.937  22.2l»  2£.IH 


4X0  m  5^.?  0 

9  1.711 

3.429 

3.84* 

4.577 

*.3H 

4.381 

4.90 

3.147 

3.45* 

3.793 

4.138 

4.4*1 

i.a*r 

7.3C1 

7.739 

fisa  sc  c 

3  33 

73 

74 

79 

S3 

a 

94 

99 

ia 

1X2 

119 

123 

133 

141 

149 

STILTS  *C  451  5ISPCS8.  S 

9  98 

13* 

197 

235 

221 

234 

20 

2*3 

279 

2H 

313 

392 

322 

373 

35* 

OPE*T^S  5  90TB99CE  UflOQ  • 

3  7* 

t.225 

i.zn 

ijm 

X.*3 

1.34C 

1.433 

:.m 

1.523 

;.fo 

2.3*1 

2.193 

2.31* 

2.«3 

2.482 

3E74T5S  4t  90TSHG  9 

*  295 

<21 

«9 

739 

711 

79* 

9M 

•93 

9« 

1.50 

1.344 

1.129 

1.197 

1^59 

:jo 

JEPQEnAlTJi  3 

3  329 

t.aa 

1.339 

1.739 

1.539 

1.538 

1.539 

1.539 

1.539 

1.839 

1.539 

1.339 

1.538 

1.239 

1.538 

jc  ocms^rrc  9 

3  33 

123 

135 

132 

m 

141 

111 

145 

133 

1*2 

172 

132 

153 

253 

217 

pgawcE  0 

*csnz*n3i 

*  194 

223 

238 

232 

2*8 

2*4 

381 

319 

399 

338 

SO 

OR 

«7 

«2 

C7 

79E  QPE3T3I  COSTS  9 

3  23 

5* 

S» 

3C 

3* 

38 

3t 

38 

38 

38 

38 

38 

38 

38 

33 

t9MH£3  9 

•  13 

3 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

7C73L  3PC«2C  DSE-SS  3 

9  3.«3 

7.2J7 

7.379 

7.974 

3.397 

3.32 

’.2a 

9.72* 

:0.2a 

13.71* 

11.34 

11. » 

12.434 

ajw 

14.a* 

IOC  G5SS1  3EFCBE  DC  EX?  * 

•  <34 

4.473 

4.*9 

s^a 

3.424 

4.119 

*.5»» 

4.598 

7.«7 

7.B? 

*.» 

9.S* 

1.10# 

afi-acr  S39C5 
arsoTOTWc 


TABLE  18.  PROJECTED  BALANCE  SHEETS.  THIRD-PARTY 
DEVELOPER,  15-MEGAHATT  CASE. 


atcon 

7Z7X.ZUQC  ASSETS 


9UW 7  *C 

ciwun:  3C«czATr> 


CF  31*5  1 

^WC5TI33  2ST 


1YQ 

HS4 

m? 

1996 

1?S? 

:9w 

im 

:??2 

I?73 

irw 

1993 

l?9i 

1997 

1998 

1999 

29*5 

2*ei 

; 

5 

CM 

*255 

CM 

S29C 

CM 

CM 

1293 

CM 

*255 

*230 

*250 

CM 

*259 

«2M 

C*3 

3 

0 

m 

1.32ft 

1.172 

S^si 

1.329 

i.« 

1.<W 

1.3M 

1.(32 

1.727 

1.834 

1.727 

2.04 

2.129 

2.13* 

5 

KO 

T2T 

77S 

327 

su 

?a 

?73 

1.931 

1.C93 

1.138 

1.23 

1.352 

1.389 

1.40 

1.238 

1.443 

3 

«C 

1.729 

2.7H 

2.13? 

2.21* 

2.*M 

2.1U 

2.723 

2.S77 

2.995 

3.133 

3.33* 

3.31* 

3.(9* 

3.919 

4.3C1 

s.«o 

3;.«5 

37.03 

27.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

37.03 

9 

3 

-32? 

-*..3*7 

-2.4* 

-3.»* 

-4.752 

-3.325 

-1.373 

-7.931 

-8.9W 

-13.332 

•:i.w 

-i2.:«? 

-3 .227 

-14.233 

-13.343 

*.<a 

3:.«5 

34.3*1 

33.40 

3«.3?l 

33.332 

32.273 

31.223 

39.137 

29.39? 

2*.« 

21.993 

23.923 

24.SU 

23. *9* 

22.73* 

21.(92 

:.3» 

:.jm 

1.473 

:.«3 

1.373 

1.323 

i  .as 

i.z3 

,  !a 

1.223 

1.373 

1.823 

973 

923 

n 

S3 

773 

3*0  392  2?»  279  2*3  231  29  1T2  IT9  135  139  III  *  tt  3*  3*  19 

•a.ja 

«33.iZ 

*39.??1 

Of.  22? 

137 .23 

*23.224 

09.23 

*23.23: 

«?3S 

*21.20 

*39.323 

*21.371 

sa.o: 

*27.313 

«ft.471 

5CSX5  5C33LI 

jcooc  jssn 
7E2*  ^3»H3=sc 

zn^cjaec  uaclH^s 


:  *3fc  MO  SOC  «u. 
3  1.235  1.37  93?  24 


OO  *3*1 

«?  2« 


i«7  *40  *(92  *7Z2  STM  St2  MU 

;  )  3  •  f  9  3 


KS-5«T!  E^JITT 

cs?c*:e  wno  sarrr 


3 

3 

a 

393 

733 

?Z7 

1.5?3 

1.3* 

1.451 

1.74? 

2.522 

2.339 

2.(94 

3.03 

3.494 

3.3*8 

9 

3 

e 

1.38: 

2.5*2 

2.147 

2.197 

2.31? 

2J6* 

2.3« 

2.429 

3.53 

3^1 

3.733 

«.2*2 

«.X2 

9U 

3.723 

23.535 

23.113 

24.454 

23.S44 

22,91? 

2X.S2* 

29.47* 

51.S73 

17.154 

13.5*4 

12.^23 

19.529 

1.991 

a^eo 

3 

9 

1.23? 

(.271 

4.10 

4.50 

•.« 

*.2C* 

1.4B 

4.90 

ija: 

7.773 

I.C1 

’.311 

11.323 

11.4*1 

0.9*9 

1.23* 

3.2*7 

4.236 

4.271 

4.553 

4.543 

4.rt 

*.»* 

*.« 

1.952 

7.2K 

7.773 

8.C9 

9.30 

19.333 

11.4*1 

12.9*9 

2.273 

:o.;« 

12.753 

52.333 

12.235 

12.3E7 

12.02 

52.40 

12.944 

12.3S 

14.323 

13^* 

14.91? 

13.421 

25. 4C? 

23  .20 

23.119 

*2.253 

03.323 

0?.*Sl 

09.229 

*38.20 

07 .253 

04.254 

03.2* 

0*.23 

03.231 

02.223 

01.20 

<33.323 

09.378 

128.421 

*27.10 

*24.479 

TABLE 


CHLITT  aocxa  C25T 


19.  UTILITY  AVOIDED  COST  SCHEDULE.  THIRD-PARTY 
DEVELOPER,  15- MEGAWATT  CASE. 


am  •«  tw»  i*»i  iik  an  iw  itn  w 


7.12  :a  11  !!2  11 23  11  92  12  M  13  «  1*  22  1«  M  12.31  lt.C 


NOTE:  COST  OF  ENERGY  TO  EGLIN  AFB  TO  MAKE  “THIRD-PARTY"  OPERATION 
FEASIBLE  FOR  A  IS- HU-  PLANT. 


TABLE  20.  PROJECTED  STATEMENT  OF  OPERATIONS  -  GAAP  BASIS 
MILCON  DEVELOPER,  25-MEGAWATT  CASE. 
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CPE5ATX0CO5E3 

JC  fXL  SPPLT 
F1S0  9D  !»TEC*. 

sinras  »©  *s*  kws*. 
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3PE TAX  UCDttLCSSl 


OEPG*T5.  *CT« 

arr«  rociussi 


2«U  lip  19*  1*91  Itfl  1991  1W2  1993  1994  l«  l*5*  lWT  IW#  lf?*  ^  *** 


X.ii* 

tt.S2T 

St  .499 

W.«* 

♦22. *23 

*11.33 

*11.948 

» 12. 4*2 

*22.«2 

♦14.227 

«n.o*  *3.9*3 

tu.w* 

*17.9*1 

•19.839 

0 

9 

4.414 

t.et 

9.499 

15.0*9 

23  .*83 

11.30 

11.9*8 

12.542 

13.«2 

14.227 

i3.a*» 

13.9*3 

14.944 

17.9*1 

19.839 

t 

t 

2.C3 

4.  XI 

*.43 

*.738 

7.193 

7.427 

*.90« 

I.W 

9.3*3 

9.425 

19.2*4 

15.819 

11.48 

12.13* 

12.983 

9 

13 

79 

74 

79 

S3 

m 

94 

99 

m 

112 

in 

X23 

133 

141 

149 

« 

19* 

297 

29* 

221 

234 

2* 

2*3 

279 

2H 

313 

332 

332 

373 

394 

• 

r.< 

1.314 

1.IS4 

l.TR 

1.30 

i.tu 

2.32* 

2.147 

2.27* 

2.413 

ZJSt 

2.711 

2.173 

3.04* 

3.229 

0 

c 

fC 

977 

1.333 

1.297 

1.153 

1.ZB 

1-3S* 

1JC 

1.44* 

1.3S 

1.438 

1.749 

1.134 

1.9*3 

• 

9 

!« 

:.:*7 

2.1*7 

1.1*7 

1.1*7 

1.37 

1.2*7 

1.37 

1.1*7 

1.1*7 

1.1*7 

1.2*7 

1.1*7 

1.2*7 

1.37 

3 

3 

2 

izr 

:« 

1*2 

132 

178 

129 

123 

1*2 

172 

1*2 

199 

253 

217 

230 

• 

• 

4.7*3 

19,94* 

29.3*3 

11.139 

11.7** 

13.321 

13.724 

14.473 

13.27* 

14.121 

17.817 

17.9*7 

11.974 

29.541 

S 

9 

“122 

-1.1*7 

-1.2** 

-1.2*1 

-1.304 

-1.373 

-1.371 

-1.3*4 

-1.227 

-1.349 

-1.0*1 

-1.32 

-1.823 

-1.513 

-1.372 

5 

♦“132 

*-1.1*7 

9-1.3** 

♦“1.791 

*-1.2*4 

*-1.371 

*“1.371 

♦-1.3*4 

9-1 .897 

*-1.349 

*“1.041 

»-i.ae 

*-1.523 

*“1.8X3 

9-1. « 

1 

3 

-122 

-1.157 

-l.» 

-1.291 

-I.W 

-1.371 

-1.271 

-1.3*« 

-1.227 

-1.345 

-1.041 

-1.02 

-1.523 

-1.513 

-1.3C2 

• 

3 

l*U2 

*•1.137 

K.3* 

v-i.yr. 

K.S< 

*-1.372 

*-1.371 

*-I.3*» 

♦-1.227 

H.yf 

*-i.wi* 

••i.is 

*  *  *w 

*-l  » 
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TABLE  21.  PROJECTED  BALANCE  SHEETS.  MILCON-DEVELOPER, 
25- MEGAWATT  CASE. 
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im 

19*7 

1W 

19*9 
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1*91 

1992 

1993 
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1*95 

1994 

1*97 

1*0 

i*** 

2*M 

2*41 

jcxucs 

3 

9 
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Ml 
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1.09 

1.9*9 

1.143 
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1.3CS 

1.30 

1.444 

1.447 

1.744 

1.SM 
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0 

mo 

1.261 

1.Z73 

1.356 

1.0* 

1.514 

1.4*7 

1.7M 

1.344 

1.914 

2.0* 

2.151 

2J»* 

2  .«? 

2.542 

2.TU 

TSTJL  C**EVT  ASSETS 

0 

me 

2.C9S 

2.134 

2.33 

2.«» 

2.333 

2.714 

2.  *44 

3.07 

3.21* 

3.412 

3.417 

3.04 

4.04 

4.544 

3UK7  «C  32POCT 

7.114 

31 .259 

<1.550 

«.a 

«.s* 

41.551 

eja* 

«.5» 

41.53* 

*j.i» 

«.a» 

1T3UA3  XTOCUTuM 

3 

C 

•5H 

-1.7*1 

-2.90 

-4.135 

-5.3C 

*4.529 

*7.714 
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*10.0*1 

-U.Z7* 

-12.4*5 

-13.432 

*14.09 

*14.04 

-17.214 

■VC  2F  3LAKT  1  E3JCTC3C 

7.114 

31.35 

«.3* 

39.7*9 

o.sc 

37.30 

34.29* 

35.321 

33.®« 

32.444 

3l.«9 

3S.ZH 

29.05 

zr.m 

24.711 
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c 4.30 

».ut  tn.a s  uj.a9  ^  y.S?  oj.ot  «.m  as.a  o.a  aj.w  Qi.tr  at.ra  ct.se  n.n 


JCC3X7S  X?OL£ 

9 

« 

•574 

•412 

•449 

•489 

•732 

•774 

«1 

•Hi 

•n* 

•973 

•1.01 

•l.*93 

*1.12* 

*1.20 

no 

TZVL  3SKXT  U4EU7IES 

£ 

• 

9 

574 

412 

449 

489 

732 

774 

HI 

•44 

*18 

973 

1.01 

l.*93 

1.13* 

1.22* 

1-3*2 

eacpcatg  ogns  saaTT 

7.114 

31.455 

41.292 

39.113 

31.531 

34.923 

ajc 

0.317 

33.741 

32.711 

31.471 

3*. 439 

29.414 

0.40 

27.4*1 

*;  ^TJLSaarr 

7.114 

31.455 

41.292 

39.113 

3i.cn 

34.953 

33.80 

0.3X7 

33.741 

32.711 

31.471 

0.439 

29.414 

0.40 

27.411 

iSOilTS S  «Q  EK77 

•7.114 

•31.455 

•4J.22 

«:.n< 

•c.w 

•39.2W 

•38.743 

•37.727 

•34.73* 

•33.4*3 

•39.40 
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TABLE  23.  PROJECTED  STATEMENT  OF  OPERATIONS  -  6AAP  BASIS. 
MILCON-DEVELOPER,  15-MEGAWATT  CASE. 
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TABLE  24.  PROJECTED  BALANCE  SHEETS.  MILCON-DEVELOPER, 
15-MEGAWATT  CASE. 
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4.  Current  and  Forecasted  Gulf  Power  Costs 


The  economic  impact  of  implementing  any  of  the  previously  detailed 
operating  forecasts  must  be  reviewed  as  compared  to  the  existing  power  purchase 
mechanism  new  in  place  for  Eglin  Air  Force  Base.  Tables  26  and  27  present 
the  cumulative  result  of  detailed  computer  modeling  analysis  of  the  electric 
bills  from  both  the  Valparaiso  and  Westgate  substations  from  January  1983 
through  July  1984.  Calendar  vear  1984  average  electricity  and  capacity 
requirements  for  the  entire  base  were  derived  from  that  source. 


m 


As  the  average  energy  and  demand  requirements  of  Eglin  Air  Force  Base  are 
reduced  by  the  addition  of  a  15-MWe  or  25-MWg  source,  the  cost  of  service  from 
Gulf  Power  is  reduced,  although  this  relationship  is  not  directly  proportional, 
due  to  the  independent  reaction  of  energy  costs  versus  demand  costs.  Tables  28 
through  31  present  the  detailed  electric  fuel  analysis  is  a  derivation  of 
future  costs  and  their  escalation  over  time,  assuming  a  15-  or  25-MWg  plant 
becomes  available  to  the  power  grid  in  mid-1987. 

Assumptions  used  in  this  program  are  listed  on  the  top  of  the  first  page 
of  each  case, as  well  as  annual  escalation  rates  for  each  of  those  variables. 
Escalation  rates  were  derived  from  a  variety  of  industry  sources  and  are 
considered  estimates,  rather  than  forecasts. 


5.  Summary 

Economic  analyses  were  run  on  two  plant  sizes;  both  were  base-loaded  so  as 
to  be  able  to  be  operated  at  maximum  efficiency.  The  smaller  plant,  at 
approximately  15-MWe,  was  sized  to  accommodate  the  needs  of  the  main  base  while 
the  larger,  at  approximately  25-HWg,  is  sized  to  accommodate  the  needs  of  the 
entire  base.  Both  were  also  sized  so  as  not  to  trigger  a  higher  rate  from  Gulf 
Power  for  peak  needs. 
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TABLE  26.  1984  ESCALATED  COST  CALCULATION  WITHOUT  BIOMASS 
ECONOMY. 


cclzn  aw  roca;  mx  wlwsaiso  u o  iCStute  sitstatiws 


»aisa£  IMtf  SECTION  -  19W  ESTIMTO  WUL 


MUL  ESOHATI06 


TOTiL  0*1  SSZ 

. 

373. 330.31*3 

7.  ACC  HU  KU  D0V#© 

M.303.CP 

1 

3.001 

2 

cm 

wxm  ir« 

. 

291 

8  UK  P£M  tt  COWO 

42.030.00 

3 

6  2 rx 

tctjl  c*  SO 

4 

4  301 

9  tin  MX  M*  ODWO 

S3  08 

3 

2. Ml 

ON  3£A«  CSCS/4^1 

* 

W  52M 

ft 

2  651 

19.  tru  9EM  We  O0WC 

S3.  IB 

7 

1.311 

or*  ts*  iccs/e* 

S3  Ml© 

t 

1.301 

11  RB  MUM.  snu  MX  DOW© 

SO. 78 

» 

0.161 

pje.  cost  3*  ze* 

> 

«9  C3CC 

10 

0.001 

12  MME2  «J"  !OC7>6  IX  TEAS 

12 

11 

0.061 

?JLC35;r^* 

s 

W  2242 

a*r sx:  z^cm 

41.3  *W 

UK  CM  USE3 

COST  OF  D€XT 

QJMEMT 

COST  OF  FUEL 

TXTUL  COSTS 

TCTac 

J73.X3.X3 

»  7VX 

IG7.3M.X0 

S3  323  fOH 

S2.i44.3CS 

US  t  S3. 3300 

S3^19.2C0 

S3.343.30C 

OFF  XM 

242.733.330 

S3  953  /» 

SI  .313.380 

KC  *  *»  KB 

Si.M2.740 

S8.l9ft.2M 

AX  a  SvM 

. 

lawscssioi  us  tissue 

wxlrir. 

44.500 

2 

3  08  SC.  S 133 .123  7UC.S  12  <5  LESS  » 

8  73  X  12  !CS  S1.214.4C3 

S1.214.40C 

g 

!* 

V 

O 


& 

V\ 

t  - 

■J 


S133.343  'LtS  U  *CS. 


ESTWTO  TCT4L  COSTS  F2Q1 

as  soca  -  w 


Kli.JZt.3U 


ES7LM7E3  CEMTS  3Q 
o/H  -  19S< 


M.34CU 


TABLE  28.  1984  ESCALATED  COST  CALCULATION  -  2S-MEGAWATT  PLANT. 


985  ESCALATED  COST  CALCULATION  -  25-MEGAWATT  PLANT. 


8S  ESCALATED  C 


The  analyses  were  run  for  both  third-party-funded  projects  and  for 
MILCON-financed  projects.  Under  the  third-party  options,  the  plant  would  be 
designed,  constructed,  owned,  and  operated  by  a  private  corporation.  Under 
this  option,  the  United  States  Air  Force  would  be  required  to  provide  the  land 
for  the  plant  and  would  be  billed  for  its  electrical  consumption  at  the 
established  rates.  A  long-term  power  sales  contract  would  be  negotiated 
between  the  United  States  Air  Force  and  the  private  corporation.  Under  the 
HILCON-funded  operation,  the  United  States  Air  Force  would,  of  course,  fund  the 
design,  construction  and  the  ongoing  operation  cf  the  plant.  In  the  analyses 
for  this  option,  all  operating  costs  were  included,  and  the  power  rate  was 
adjusted  to  cover  the  operating  costs. 

All  of  the  preceding  estimates  and  forecasts  are  summarized  and  compared 
in  Tables  32  and  33  to  help  determine  the  most  appropriate  route  in  addressing 
the  issue  of  the  cost  of  electrical  reliability  in  a  national  emergency. 

Option  1  on  Table  32  assumes  no  change  in  the  existing  source,  and  the 
estimated  cost  of  electric  power  in  1984  is  assumed  to  be  the  "base  case"  for 
these  forecasts.  For  the  years  following,  certain  assumptions  were  made  to 
recognize  the  dynamics  of  the  current  economic  universe.  Those  per  annum 
escalations  include  a  5-percent  increase  in  the  total  average  kWh  consumed  by 
the  Base,  a  3-percent  increase  in  average  peak  demand,  a  6-percent  increase  in 
average  energy  costs,  and  a  2-percent  increase  in  fuel  costs. 

Option  2  adds  the  costs  of  purchasing  15-MVIe  of  electricity  at  7,700 
hours/year  from  the  proposed  third-party-owned  plant  to  the  cost  of  purchasing 
correspondingly  reduced  energy  and  capacity  from  Gulf  Power. 

Option  3  is  identical  to  Option  2,  except  that  25-MWg  of  power  is  being 
supplied  by  the  third-party-owned  plant. 

Option  4  assumes  that  MILCON  has  paid  for  the  construction  and  startup  of 
a  15-MHg  plant  and  that  electricity  is  being  sold  to  the  Base  at  "cost." 
Pretax  operating  losses  shown  on  the  projected  statement  of  operations  are 
attributable  under  generally  accepted  accounting  principles  to  book 


sswavasva 


tasos 


depreciation  of  plant  and  equipment  and  the  continuous  accumulation  and 
reduction  of  receivables  and  payables,  all  of  which  has  no  effect  on  the  cash 
break-even  position  of  the  proposed  operation. 

Option  5  is  identical  to  Option  4,  except  that  25-MWg  of  power  is  being 
supplied  by  the  MILCON-owned  plant. 

It  is  obvious  from  an  examination  of  these  results  that  any  KILCON 
involvement  would  be  most  advantageous;  however,  congressional  approval  for 
federal  funding  of  such  a  construction  project  is  a  required  condition  for 
considering  the  viability  of  Options  4  or  5.  In  addition,  no  cost-of-funds  was 
used  in  conjunction  with  the  analysis  of  those  options. 

When  comparing  the  third-party  scenarios,  it  is  evident  that  the  economics 
of  scale  are  important  in  deciding  what  size  plant  should  be  considered.  The 
25-MWe  plant  can  be  built  to  deliver  less  expensive  energy  on  a  per/kWh  basis, 
and  can  be  operated  by  a  proportionally  smaller  crew  than  the  15  -HWe  plant. 
Another  important  consideration  is  that  beyond  the  repayment  period  of  the  term 
debt,  a  significant  savings  in  the  cost  of  electricity  could  be  realized 
through  renegotiation  of  the  power  purchase  contract,  as  the  return  on  the 
original  investment  has  now  beer,  realized,  and  cash  flows  to  the  partners  will 
have  become  very  significant. 

However,  from  a  purely  economic  viewpoint,  no  option  considered  within  the 
scope  of  this  report  compares  with  the  forecasted  cost  of  electricity  now  being 
delivered  by  Gulf  Power.  This  utility  is  forecasting  low  fuel  escalation  over 
the  foreseeable  future,  and  does  not  need  to  increase  its  capacity  through  the 
construction  of  major  new  facilities.  Our  conclusion,  therefore,  is  that 
unless  there  is  an  overriding  reason  why  Eglin  Air  Force  Base  should  Incur  an 
estimated  additional  $5  million  per  annum  in  electric  costs,  the  present 
electrical  interconnection  systems  should  remain  unchanged. 


TABLE  32.  EGLIN  AIR  FORCE  BASE  SUMMARY  OF  FORECASTED  COSTS  OF  ELECTRIC  POWER  SOURCE  ALTERNATIVES. 
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SECTION  V 

CONCLUSIONS  AND  RECOMMENDATIONS 


A.  GENERAL 

The  data  developed  in  the  earlier  sections  of  the  report  indicate  that 
biomass  fuel  is  available  in  sufficient  quantity  and  at  such  prices  as  to 
permit  the  operation  of  an  electrical  generating  plant  at  Eglin  AFB. 

B.  CONCLUSIONS 

Based  upon  commonly  used  financial  criteria,  the  construction  and 
operation  of  either  a  25-MWg  or  15-MWg  electrical  generating  plant  would  not  be 
in  the  best  interest  of  the  Government.  While  plants  of  that  size  built  and 
operated  with  MILCON  funding  would  indeed  reduce  the  electrical  energy  costs  of 
the  base,  the  indicated  rate  of  return  on  the  required  investment  would  be 
difficult  to  defend  on  purely  economic  bases. 

C.  RECOWENDATIONS 

It  is  recommended  that  no  further  action  should  be  taken  to  implement  the 
Biomass  Energy  Island  concept,  unless  noneconomic  issues  such  as  energy 
security  in  a  national  emergency  can  justify  the  capital  expenditure. 
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APPENDIX  A 


HEAT  AND  MASS  BALANCE 

25-MVi  PUNT  AND  15-MW  PUNT 


PREVIOUS  PACE 
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INPUTS 


FUEL  ULTIMATE  ANALYSIS: 

DF:Y  WEIGHT  FRACTION 


C  0.52 
H2  0.063 
N2  0.001 
02  0.405 
S  0.001 
ASH  0.01 

F  \'EL  DATt  : 


MOISTURE  CONTENT :  47.00V. 

FLOW  PAT?  .  LB/HR:  62772 

PERCENT  [  XCESS  O'?:  20.007. 


0.013  LB  H20/LB 


CALCULATIONS: 


FUEL 

ANALYSIS: 

DRY  WT>.  A.F.WT7. 

LB/HR 

MW 

MOLES/HR 

27.567. 

22811.96 

12 

1901.00 

H2 

6 . 3'J/i 

3.  347. 

2763. 76 

2 

1381.88 

N2 

0.  10*4 

0.057. 

43.87 

26 

1.57 

02 

40. 5071 

21.47*4 

17767.01 

-A  y* 

555.22 

S 

0.  107. 

0.057. 

43.87 

\  -* 

< . 37 

FLUE  GAS  /  COMBUSTION  PRODUCTS 


PRODUCTS 

MW 

MOLES/HR 

LB  /HR 

VOL  7. 

WT  7. 

C02 

44 

1901.00 

83643.87 

12.437. 

19.797. 

H20 

18 

3785.39 

68137.00 

24.757. 

16.  127. 

02 

TO 

407.62 

13043.76 

2.667. 

3.097. 

M2 

28 

9202.08 

257658.20 

60.  157. 

60.9771 

S02 

64 

1 . 37 

37.74 

0.017. 

0.  027. 

TOTAL 

15297.45 

422570. 56 

100.  007. 

100. 007. 

FLUE  GAS  AT  350  F: 

152605.8  ACF 

M 

DRV  FLUE  GAS  354434  LB/HR 

11512-  06  MOLES/HR 

MW  DRY  FLUE  GAS  30.79  LB/MC'LE 

DENSITY  OF  AIR  @  60  F.  14-7  PSIA: 
DENSITY  OF  DRY  FLUE  GAS  @  60  F: 

VOLUME  OF  DRY  FL'JE  GAS: 


0.0763  LB/CU  FT 
0.0811  LB/CU  FT 

72849.4  SDCFM 


DRY  FLUE  GAS  /  COMBUSTION  PRODUCTS: 
PRODUCTS  MW  MOLES/ HR  LB/HR 


VOL  71 


WT  7. 


\2 

407.62 

13043 

:e 

9202.03 

257658 

0.027. 
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COMBUSTION  CALCULATION 


INPUTS: 


FUEL  ULTIMATE  ANALYSI 

3  \ 

/vtf 

DRY 

WEIGHT 

FRACTION 

C 

0.52 

H2 

0.  063 

N2 

0 . 00 1 

02 

0.  405 

S 

0.001 

;V 

ASH 

0.01 

Oa.' 

FUEL  DATA: 

tr 

E 

MOISTURE  CONTENT: 

47 . 007 

0-013 

LB  H2Q/LP  DRY  AIR 

FLOW  RATE.  LB/HR: 

49S74 

v* 

PERCENT  EXCESS  02: 

20. 007 

t-C. 

* 

*3 

CALCULATIONS: 

tv*. 

v*. 

*  v' 

FUEL  ANALYSIS: 

*  *■  > 
I'O 

DRY  WT*.  A. 

F.WT7 

LB/HR 

MW 

MOLE 5/ HR 

,-tii 

r 

C  52.007. 

27 . 567 

13745.27 

12 

1143.44 

fee* 

•  *  . 

HZ  6 . 307 

3.347 

1665. 29 

n 

632.65 

r  £7  O.  107 

0 . 057 

26.43 

28 

0.94 

02  40.507 

21 .477 

1 0~05. 45 

33! 

334.55 

S  0. 107 

ASH  1 . 007 

0.  057 

0 . 53 V. 

26.43 

264.33 

“T""1 

0.  83 

H2D 

47 . 007 

23440. 76 

is 

i 302 . 37 

TOTAL  100.00*. 

00 . 007. 

47874 . 00 

•V 

COMBUSTION  AIR  (02;  REQUIREMENT: 

t 

C-f-02- 

—  s C02  REQUIRES: 

1 145-44 

M0LE5  02 

*.  • 

H2-1 (2  02- 

- H20  REQUIRES: 

416.32 

MOLES  02 

S+02 — '502  REQUIRES: 

02  REQUIRED  -OR  COMBUSTION  (STOICH): 

SUBTRACT  02  IN  FUEL: 

ADD  EXCESS  02: 

TOTAL  02  REQUIRED  FROM  COMBUSTION  AIR: 


0. S3  MOLES  02 


1562.59 

MOLES 

02 

-334.55 

MOLES 

02 

1228.04 

MOLES 

02 

245.61 

MOLES 

02 

1473.65  MOLES  02 


COMBU5T I OU  AIR  REQUIRED:  7017.39  MOLES  AIR/HR 

_  =  202100.6  LB  Alfi/HR 
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APPENDIX  B 


DRAWINGS  AND  DIAGRAMS 


NOTE:  Because  these  are  blueprints, they  are  not 
specifically  titled  as  figures. 


(Reverse  of  this  page  is  blank) 
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A.  DETAILED  DESIGN  DESCRIPTIONS 


1.  Site  Development 

a.  Clearing,  Grading,  and  Landscaping 

Clearing  will  be  limited  to  the  necessary  removal  vegetation 
to  make  way  for  structures,  parking  areas,  access  roads,  and  the  wood  fuel 
storage  pile,  including  the  cleared  areas  around  the  wood  pile  required  by  the 
Eglin  Air  Force  Base  Engineer. 

In  general,  grading  will  be  limited  to  only  that  necessary  for 
constructing  flat-pads  for  structures,  parking  areas,  roadways,  the  wood  stor¬ 
age  area,  and  site  drainage. 

b.  Fencing 

Chainlink  fencing  will  be  furnished  around  the  perimeter  of  the 
plant  and  woodyard.  Gates  will  be  furnished  at  appropriate  locations  to  be 
determined  during  detailed  design. 

c.  Roads 

The  roads,  hards tanas,  and  truck  turnaround  in  the  wood  fuel 
receiving  area  will  be  designed  to  accommodate  70-foot,  tractor- trailer  trucks 
at  a  maximum  gross  weight  of  60  tons. 

A  gravel  road  will  be  provided  around  the  perimeter  of  the  wood- 
yard  area  to  accommodate  firefighting  equipment. 


2.  Foundations 


Foundations  will  be  designed  to  bear  on  undisturbed  earth,  or  engi¬ 
neered  fill.  Foundations  for  buildings  and  structures  ui  1 1  be  the  spread 
footing  type,  and  the  turbine  generator  is  to  be  set  on  a  mat  on-grade 
foundation. 

Piles  are  not  included  in  the  scope  of  the  project. 

Should  the  geotechnical  investigation  show  that  another  type  of  foun¬ 
dation  is  necessary,  or  that  an  anomaly  exists,  the  scope  will  be  redefined, 
and  the  budget  cost  adjusted  accordingly. 

3.  Structural  Steel 

a.  Design  Criteria 

Structural  design  will  be  performed  in  accordance  with  accepted 
practice,  applicable  codes  and  standards,  including  the  local  building  code 
(Uniform  Building  Codes  (UBC),  where  local  code  does  not  apply).  Wind  loads, 
and  seismic  zone  consideration  for  the  locale  will  be  included  in  the  design. 

b.  Woodyard  Structures 

Woodyard  structures  will  be  purchased  equipment.  Vendors' 
drawings  and  literature  will  be  r^.iewed  to  ascertain  the  structural  integrity 
of  their  equipment. 

Structural  steel  furnished  with  equipment  will  be  painted. 

c.  Applicable  Specifications 

In  general,  structural  steel  will  be  designed  for  Type  2  con¬ 
struction  (AISC  specification). 
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4.  Buildings 


a.  Design  Criteria 

Buildings  required  for  weather  and  personnel  protection  will  be 
preengineered,  steel -framed ,  insulated,  and  with  metal  siding. 

Civil  design  will  be  performed  in  accordance  with  accepted  good 
practice,  applicable  codes,  and  standards  including  the  local  building  code 
(Uniform  Building  Code,  where  local  code  does  not  apply).  Wind  loads,  and 
seismic  zone  consideration  for  the  locale  would  be  included  in  the  design. 

b.  Building(s) 

A  building  will  be  required  for  maintenance,  personnel,  control, 
and  switchgear.  The  personnel  facility  will  include  offices,  men:s  and  women's 
toilets,  change  facilities,  and  a  combination  lunch  and  training  y,oom. 

A  roll-up  door  will  provide  equipment  access. 

Enclosures  for  the  boiler  and  turbine  areas  are  not  provided. 

5.  Underground  Piping 

a.  Design  Criteria 

The  selection  of  piping  materials  will  be  based  on  mechanical 
properties,  as  well  as  plant  site  economics. 

b.  Codes  and  Standards 


Water  and  Sewage  Systems:  Uniform  Plumbing  Code  (UPC) 
Firemain  System:  National  Fire  Protection  Association  Code 


6.  Electrical  Systems 


a.  System  Analysis 

The  proposed  system  additions  and  modifications  will  be  dis¬ 
cussed  in  detail  with  the  base  civil  engineer. 

The  present  systems  and  anticipated  future  needs  and  expansions 
will  be  thoroughly  scrutinized,  and  new  facilities  caused  to  dovetail  with 
those  conditions. 

All  anticipated  changes  will  be  coordinated  with  the  local 
utility.  Particular  attention  will  be  given  to  protection  interlocks  with  the 
utility  feeders,  as  well  as  changes  required  within  the  utility  system. 


Fault  current  and  load  flow  studies  will  be  made  to  ascertain  if 
existing  facilities  are  suitable  for  the  proposed  additional  power. 

b.  Proposed  New  Facilities 

Electrical  systems  will  be  provided  tor  the  new  biomass  genera¬ 
ting  plant. 

Modifications  will  be  made  at  the  Eglin  AFB  Valparaiso 
substation  to  accept  power  from  the  new  plant,  and  to  coordinate  it  with  the 
Gulf  Power  Company's  utility  feeder. 

In  the  case  of  the  25-MWg  plant,  an  intertie  pole  line  will  be 
constructed  to  connect  the  Eglin  AFB  Valparaiso  and  Westgate  substations. 

c.  Generating  Plant 


Power  will  be  generated  at  a  nominal  12-kV,  and  delivered 
through  a  step-up  transformer  to  the  Valparaiso  utility  substation  115-kV  bus. 


Power  for  the  plant  parasitic  loads  will  be  taken  from  the  plant 
12-kV  system  on  the  substation  side  of  the  generator  breaker.  A  unit 
substation  will  provide  power  at  4,160-Volts  for  the  large  fans  and  boiler  feed 
pumps;  one  or  more  unit  substations  will  provide  power  at  480-Volts  for  the 
balance  of  plant  loads. 

The  generator  neutral  will  be  grounded  through  a  distribution 

transformer. 

The  generator  power  system  will  include  a  vacuum  breaker  and  the 
following  protective  relay  systems: 

Phase  Overcurrent 
Reverse  Power 

Phase  Current  Unbalance  and  Negative  Sequence 

Loss  of  Excitation 

Phase  and  Ground  Differential 

Out  of  Step 

Neutral  Overcurrent 

Field  Ground 

Metering  will  be  provided  to  monitor  generator  and  plant  cur¬ 
rent.  voltage,  frequency  power  factor,  power,  and  energy. 

Manual  and  automatic  synchronizing  systems  will  be  provided  to 
synchronize  the  generator  to  the  12-kV  system  at  the  generator  breaker. 

The  stc-p-co  transformer  will  be  a  two-winding  unit.  Winding 
connections  will  be  coordinated  with  the  local  utility  to  assure  system  and 
protection  compatibility.  The  transformer  will  be  provided  with  the  following 
protection,  alarm,  and  indication  systems: 


Phase  Differential 
Neutral  Overcurrent 
Sudden  Pressure 
Low  Oil  Level 

Oil  and  Winding  Temperature 
Pressure/Vacuum 

Lightning/surge  arrestors  will  be  provided  at  the  generator  and 
step-up  transformer. 

d.  Valparaiso  Substation 

A  suitable  circuit  breaker  or  circuit  interrupting  device  will 
be  installed  to  connect  the  generator  system  to  the  115  kV  substation  bus. 
Interlocks  will  be  provided  to  prevent  closing  a  live  generating  system  to  a 
live  bus  system. 

Circuit  control  equipment,  as  required  by  the  local  utility  will 
be  installed  in  the  utility  feeder  to  the  substation  at  the  substation. 

A  suitable  circuit  breaker  or  interrupting  device  will  be 
installed  to  serve  the  substation  inte»*tie  line. 

Insofar  as  practicable,  the  existing  substation  distribution 
facilities  will  not  be  disturbed. 

e.  Substation  Intertie  Line 

A  115  kV  pole  line  will  be  installed  to  connect  the  Eglin  AF5 
Valpariso  and  Westgate  Substations. 

The  line  will  be  sized  to  carry  the  total  Westgate  substation 

load. 
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An  air-break  switch  will  be  installed  at  the  Westgate  substation 
to  connect  the  tie  line  to  the  substation  bus.  This  switch  will  be  mechani¬ 
cally  interlocked  with  the  utility  feeder  switch  so  as  to  prevent  the  tie  line 
and  utility  feeder  from  simultaneously  energizing  the  substation  bus. 

Insofar  as  practicable,  the  existing  substation  distribution 
facilities  will  not  be  disturbed. 

7.  Instrumentation  and  Control 

a.  System  Function 

The  function  of  the  instrumentation  and  control  system  is  to 
indicate  and  control  the  various  processes  within  the  facility.  In  addition, 
the  control  room  instrumentation  will  provide  the  operator  with  a  window  on  the 
plant,  and  will  act  as  the  nerve  center. 

b.  System  Design  Criteria 

The  instruments  and  control  systems  proposed  for  this  project 
will  be  of  proven  reliability  in  similar  facilities,  and  be  of  a  manufacturers 
standard  design  and  manufacture.  The  central  control  room  concept  will  be 
used.  The  system  furnished  will  be  an  analog  or  a  microprocessor-based  type, 
either  centralized  or  distributed.  The  instrumentation,  such  as  transmitters, 
will  be  solid  state  type  and  utilize  the  industry  standard  4-20  milliamp 
direct  current  signal.  Actuators  will  be  pneumatic-powered  and  controlled 
through  current  to  pneumatic  transducers.  Critical  control  loops  will  have 
control  backup. 


c.  Combustion  Control 

The  combustion  control  will  make  use  of  a  two  element  master 
pressure  control  system.  The  two  elements  will  be  steam  flow  as  feedforward, 
and  steam  pressure  as  trim.  Variations  in  steam  pressure  will  cause  the  fuel 


and  air  quantity  to  change  in  an  operator-adjustable  ratio.  The  system  will 
also  incorporate  a  lead-lag  circuit  such  that  on  a  load  increase,  air  leads  the 
fuel  and  on  a  load  decrease,  the  fuel  leads  the  air,  and  will  include  0^ 
correction. 


d.  Drum  Level  Control 

The  drum  level  control  will  be  of  the  three-element  type  utili¬ 
zing  temperature  compensated  steam  flow,  feedwater  flow,  and  drum  level. 

e.  Steam  Temperature  Control 

The  final  steam  temperature  control  will  be  of  the  two-element 
type,  employing  superheater  interstage  temperature,  cascaded  to  the  measurement 
of  main  or  final  steam  temperature. 

f.  Deaerator  Pressure  Control 

Deaerator  pressure  will  be  maintained  within  the  specified 
limits  utilizing  a  steam  pressure  reducing  valve. 

g.  Deaerator  Leve'  Control 

The  deaerator  level  control  system  will  be  of  the  three-element 
design  using  feedwater  flow,  condensate  flow,  and  deaerator  level. 

h.  Hotwell  Level  Control 

The  hotwell  level  control  will  be  accomplished  from  the  control 
system.  The  hotwell  water  level  controller  will  continuously  detect  condensate 
level,  and  automatically  control  the  water  level  in  the  hotwell. 
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i.  Auxiliary  Steam  Pressure  Control 


Auxiliary  steam  pressure  will  be  controlled  using  a  standard 
pneumatic  or  electronic  valve-mounted  pressure  controller. 

j.  Air  Quality  Monitoring 

The  stack  effluent  will  be  monitored  for  opacity.  The  analyzer 
system  will  be  certified  by  the  vendor  to  meet  EPA  and  local  requirements. 


k.  Miscellaneous  Instrumentation 


as: 


Critical  plant  parameters  will  be  monitored  and  alarmed,  such 

Turbine  bearing  temperature. 

Generator  winding  temperature. 

Boiler  feed  pump  bearing  temperature. 

Boiler  draft  pressure. 

Dust  collector  differential  pressure. 

Particle  collector  differential  pressure. 

Plant  condensate  return  contamination. 

Turbine  vibration. 

Induced-draft  fan  vibration. 

Forced-draft  fan  vibration. 

Boiler  feed  pump  protection  system. 


1.  Boiler  Feed  Pumps 

Each  boiler  feed  pump  will  be  equipped  with  minimum  flow  recir¬ 
culation  controls.  In  addition,  the  net  positive  suction  head  (NPSH)  will  be 
calculated  within  the  central  control  system.  Upon  detection  of  a  low  NPSH, 
the  operator  will  be  alerted  via  an  alarm. 


8.  Steam  Piping  System 


a.  System  Function 

The  steam  system  provides  the  required  steam  from  the  steam 
generator  to  the  main  steam  turbine,  air  ejectors,  and  the  main  turbine  steam 
seals. 

b.  System  Design  Criteria 

Maximum  Design  Capacity  216,000  h/hr 

Maximum  Operating  Pressure  1,265  psia 

Maximum  Operating  Temperature  955°F 

The  main  steam  piping  will  be  installed  in  accordance  with  the 
ANSI  Power  Piping  Code.  Valves  and  fittings  will  have  an  ANSI  pressure  rating 
which  is  appropriate  for  the  design  pressure  and  temperature  conditions. 

c.  Applicable  Codes  and  Standards 

ANSI  B31.1  Power  Piping 

ASMS  Boiler  and  Pressure  Vessel  Code 

Heat  and  Material  Balance 

d.  System  Description 

(1)  Main  Steam  Piping 

The  main  steam  system  includes  the  piping  from  the  boiler 
block  valve  outlet  to  the  turbine  generator  unit  complete  with  accessories, 
steam  seal  piping  and  drains. 


The  steam  piping  installation  will  make  use  of  changes  of 
direction  and  expansion  loops  to  absorb  thermal  stresses.  Insulation  will  be 
provided.  The  piping  will  be  sloped  for  drainage  with  drip  legs  located  in 
appropriate  locations.  Relief  valves  will  be  located  at  the  outlet  of  pressure 
reducing  valves,  to  protect  the  downstream  piping. 

A  steam  attemperator  will  be  used  to  control  boiler  outlet 
steam  temperature.  The  attemperator  will  be  a  mechanically  atomizing  "desuper¬ 
heater,"  utilizing  boiler  feedwater  as  the  spray  medium. 

(2)  Turbine  Generator 

The  turbine  will  be  a  condensing  unit  with  an  uncontrolled 
extractions  complete  with  main  stop  valve,  gland  steam  sealing  system,  complete 
lube  oil  and  control  oil  system,  turbine  control  panel,  emergency  overspeed 
system,  governor  control  and  protective  system,  turbine  supervisory  system  and 
protective  trips. 

Alarms  will  be  furnished  to  alarm  conditions  that  could 
affect  safe  turbine  operations  (such  as  high  vibration). 

(2)  Extraction  Steam 

The  (uncontrolled)  extraction  steam  systems  will  provide 
for  the  steam  supply  to  the  deaerator,  the  low  pressure  feedwater  heater,  and 
the  gland  seal  system. 

A  reverse  flow  valve  will  be  located  in  the  extraction  out¬ 
lets  from  the  turbine  generator  to  prevent  overspeed  in  the  event  of  a  turbine 
trip.  Isolation  valves  in  the  branch  line  from  the  extraction  header  will  be 
manually  operated.  A  pressure  control  valve  with  manual  bypass  will  be  located 
in  the  supply  line  to  the  deaerator. 


9.  Condensate  System 


a.  System  Function 

The  function  of  this  system  is  to  condense  the  steam  from  the 
turbine  generator,  and  to  transfer  the  condensate  to  the  deaerator  for  removal 
of  dissolved  oxygen,  and  reuse  as  boiler  feedwater. 

The  condensate  system  includes  the  main  steam  condenser,  gland 
steam  condenser,  ejector  condensers,  condensate  pumps,  deaerator,  LP  feedwater 
heater,  condensate  tank,  and  interconnecting  piping  and  valves. 

b.  Applicable  Codes 

AKSl  B  31.1  Power  Piping 

ASME  Boiler  and  Pressure  Vessel  Code 

HEI  Heat  Exchanger  Institute  Heat  and  Material  Balance 

c.  System  Description 
(1)  Condenser 

The  main  condenser  will  be  a  wet  surface,  air-cooled  con¬ 
denser.  Cooling  water  is  circulated  over  the  condenser  tubes  to  absorb  the 
heat,  which  is  subsequently  rejected  to  the  mechanically  induced  air  flow  and 
hence,  to  the  atmosphere. 

The  condenser  will  be  brought  under  a  vacuum  by  the  hogging 
ejector  prior  to  startup  of  the  turbine.  After  initial  startup,  operation  of 
the  condensate  system  will  be  essentially  automatic.  The  hotwell  level  will  be 
maintained  automatically,  as  will  be  the  deaerator  storage  tank  level. 

During  operation,  vacuum  will  be  maintained  by  the  conden¬ 
sing  of  exhaust  steam,  and  by  operation  of  the  air  ejector  package.  Condensate 
level  in  the  condenser  hotwell  will  be  maintained  by  a  level  controller. 
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The  condenser  hotwell  will  provide  suction  head  for  the 
condensate  pumps,  and  will  be  the  receiving  point  for  various  piping  and 
equipment  drains.  The  drains  which  will  be  routed  to  the  condenser  will  only 
be  those  which  provide  high-quality  condensate. 


(2)  Steam  Jet  Air  Ejectors 

The  steam  jet  air  ejector  package  will  use  ejectors 
(eductors)  to  remove  noncondensible  gases  from  the  condenser.  Operation  will 
be  strictly  manual.  Steam  from  the  auxiliary  steam  system  (pressure  reduced 
steam  from  the  steam  drum)  will  be  the  motive  fluid. 


(3)  Gland  Steam  Condenser 

The  gland  steam  condenser  will  be  a  shell  and  tube  type 
which  will  use  condensate  for  cooling  the  gland  exhaust  steam. 

(4)  Condensate  Pumps 

Two  100-percent  capacity,  electric  motor-driven  condensate 
pumps  will  be  provided.  Under  normal  operating  conditions,  one  of  the  100-per¬ 
cent  condensate  pumps  will  be  in  operation,  while  the  second  pump  will  be  on 
standby. 

* 

The  pumps  will  be  started  manually,  either  locally  or  from 
the  control  room,  the  only  permissive  being  that  the  condenser  hotwell  level  is 
not  LO-LO. 


A  minimum  recirculation  control  valve  will  ensure  adequate 
flow  through  the  pumps  to  prevent  their  overheating,  and  will  provide  a  minimum 
flow  through  the  gland  steam  condenser  and  steam  jet  air  ejector  condenser. 
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(5)  Condensate  Storage  Tank 

Makeup  to  the  condenser  will  be  provided  by  a  gravity  flow 
line  from  the  condensate  storage  tank.  The  tank  will  be  elevated  sufficiently, 
and  the  line  sized  adequately  to  meet  the  maximum  makeup  required  under  any 
circumstances.  This  would  include  a  turbine  trip  when  the  condenser  vacuum  had 
been  broken,  and  steam  vented  to  atmosphere.  The  condensate  storage  tank  will 
be  sized  to  allow  2  days  of  plant  operation  without  being  replenished  by  the 
demineralized  water  system. 

10.  Feedwater  System 

a.  System  Function 

The  function  of  the  boiler  feedwater  system  will  be  to  provide 
feedwater  to  the  steam  generator  at  the  appropriate  pressure  and  temperature. 
The  boiler  feed  system  will  include  two  100-percent  capacity  feed  pumps,  and 
associated  valves  and  piping. 

b.  System  Design  Criteria 

Sizing  of  the  feed  pumps  will  be  in  accordance  with  ASME  Code, 
with  margin  added  for  transient  operating  conditions.  The  design  flow  rate 
will  be  based  upon  boiler  steam  output  rate  and  feedwater  flow  rate. 

c.  Applicable  Codes 

ASME  Boiler  and  Pressure  Vessel  Code 

ANSI  B31.1  Power  Piping 


d .  System  Descri pti on 


(1)  Deaerator 


The  deaerator  will  be  a  direct  contact  feedwater  heater, 
and  protected  from  overpressure  by  relief  valves. 


There  will  be  four  normal  flows  into  the  deaerator: 

•  Condensate/makeup  from  the  hotwell  -  This  is  control¬ 
led  by  the  deaerator  level  control  valve. 

•  Steam  supply  to  the  deaerator  -  The  normal  steam  flow 
to  the  deaerator  is  the  turbine  second  extraction 
flow.  This  is  an  uncontrolled  flow  at  a  controlled 
pressure. 

a  Flash  tank  steam  -  Steam  flashing  in  the  flash  tank  is 
piped  to  the  deaerator.  This  flow  is  uncontrolled. 

•  Low  pressure  feedwater  heater  condensate  return. 

There  will  be  one  intermittent  flow  into  the  deareator: 
this  will  be  the  boiler  feed  pump  minimum  recirculating  flow. 

There  will  be  two  normal  flows  out  of  the  deareator: 

o  The  deaerator  steam/air  vent  -  This  will  be  uncon¬ 
trolled,  except  by  manual  valve.  A  restriction  ori¬ 
fice  will  be  located  downstream  of  the  valve  to  limit 
the  venting  of  steam. 

a  The  feedwater  flow  to  the  boiler  feedpumps  -  This  flow 
will  be  controlled  by  the  feedwater  pump  controls. 

There  would  be  one  upset  condition  flow  out  of  the  dea¬ 
reator:  this  would  be  the  deaerator  HI  level  dump  flow  which  will  be  con¬ 
trolled  by  a  float  and  thermostatic  trap. 


(2)  Boiler  Feed  System 

The  boiler  feedwater  system  will  operate  automatically 
after  initial  startup-  During  normal  operation,  the  boiler  drum  level  will  be 
maintained  by  a  control  valve  on  the  pump  discharge  header.  Minimum  recircu¬ 
lation  of  the  feedpump  flow  back  to  the  deaerator  will  be  controlled  auto¬ 
matically  by  means  of  a  recirculation  system. 

Two  100-percent  multistage,  horizontal  centrifugal  pumps 
will  be  provided.  Both  pumps  are  electrically  driven. 

The  feedwater  pumps  will  be  be  manually  started  or  stopped 
either  locally  or  from  the  control  room.  The  feedwater  pumps  will  be  auto¬ 
matically  tripped  on  high  vibration,  high  temperature,  low  deaerator  level,  and 
low  NPSH.  Minimum  flow  will  be  maintained  by  means  of  a  minimum  recirculation 
control  valve  on  the  discharge  of  each  pump.  Flow  to  the  drum  will  be  con¬ 
trolled  by  a  level  control  valve. 

During  automatic  operation,  a  feedwater  flow  control  valve 
will  use  Kthree-elementn  drum  level  controls  to  regulate  feedwater  flow:  steam 
flow,  feedwater  flow,  and  drum  level.  During  manual  operation,  the  valve  will 
be  regulated  by  the  plant  operator. 

11.  Blowdown  System 

a.  System  Function 

The  function  of  the  blowdown  system  will  be  to  accept  drain 
flows  from  various  plant  systems.  The  system  will  include  a  flash  tank,  an 
atmospheric  blowdown  tank,  vent,  and  drain  piping. 

b.  Applicable  Codes 

ASME  Boiler  and  Pressure  Vessel  Code 

ANSI  B31.1  -  Power  Piping  Code 
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c.  System  Description 


A  flash  tank  will  be  provided  for  continuous  blowdown.  A  blow¬ 
down  tank  will  be  provided  for  intermittent  and  startup.  This  tank  will 
receive  flow  from  the  boiler  drum  and  steam  line  drains  which  are  normally 
opened  during  startup. 

During  normal  operation,  the  flash  tank  will  receive  continuous 
flow  from  the  boiler  drum. 

Level  will  be  maintained  in  the  flash  tank,  and  blowdown  tank  by 
a  level  controller. 

12.  Circulating  Water  System 

a.  System  Function 

The  circulating  water  system  supplies  cooling  water  to  meet  the 
cooling  requirements  of  the  main  steam  condenser  and  the  power  plant  auxiliary 
cooling  system. 


b.  System  Design  Criteria 

Design  Wet  Bulb  Temperature  77CF 

c.  Applicable  Codes 


ASHE  Boiler  and  Pressure  Vessel  Code 
ANSI  B31.1  Power  Piping  Code 


d.  System  Description 


The  circulating  water  system  will  supply  cooling  water  to  meet 
the  cooling  requirements  of  the  condenser  and  the  power  plant  auxiliary  cooling 
system.  The  circulating  water  chemical  feed  system  will  inject  biocide  into 
the  cooling  water  system  for  prevention  of  biological  fouling,  and  sulphuric 
acid  into  the  cooling  water  for  pH  control. 

The  condensing  system  will  be  a  mechanical  draft,  wet  surface, 
air-cooled  condenser.  The  number  of  fans  in  operation  will  be  sequentially 
controlled  as  required. 

A  float-operated  level  control  valve  will  maintain  the  wet 
surface  condenser  circulating  water  receiving  tank  level. 

The  circulating  water  blowdown  will  be  accomplished  by  sensing 
conductivity.  Discharge  will  be  routed  to  the  base  sewer  system. 

Two  100-percent  capacity  electric  motor-driven  circulating  water 
pumps  will  be  provided.  One  pump  will  normally  be  in  operation  while  the  other 
is  on  standby. 


The  discharge  of  each  pump  will  be  equipped  with  a  motor  opera¬ 
ted  butterfly  valve. 

13.  Service  Water  System 

a.  System  Function 

The  function  of  this  system  will  be  to  provide  water  distribu¬ 
tion  for  process,  fire,  potable,  and  service  water  •  ses  in  the  plant. 

b.  Applicable  Codes 


Uniform  Plumbina  Code 


c.  System  Description 


The  system  will  consist  of  a  line  from  the  Eg! in  AFB  water 
system,  and  will  supply  water  to  the  fire  protection  system,  condenser  system 
makeup,  demineralizer,  domestic  water  and  utility  service  in  the  plant. 

A  raw  water  storage  tank  will  not  be  included. 

14.  Closed  Cooling  Water  System 

a.  System  Function 

The  closed  cooling  water  system  (plant  auxiliary  cooling  system) 
removes  heat  from  the  boiler  feed  pump  bearing  coolers,  the  sample  coolers, 
turbine  lube  oil  cooler,  and  the  generator  air/water  cooler,  and  then  rejects 
this  heat  by  means  of  a  dedicated  heat  transfer  section  in  the  wet  surface, 
air-cooled  condenser. 

b.  Applicable  Codes 

ANSI  Power  Piping  Code,  B31.1 

c.  System  Description 

Water  will  be  supplied  from  the  auxiliary  cooling  system 
circulating  water  pump  discharge.  The  water  will  Hp  supplied  to  the  various 
heat  exchangers  arranged  in  parallel,  back  to  the  dedicated  heat  transfer 
section  in  the  wet  surface,  air-cooled  condenser.  If  required,  cooling  water 
flow  through  the  various  heat  exchangers  will  be  controlled  by  temperature  con¬ 
trollers. 


15.  Station  Air  and  Instrument  Air  System 

a.  Air  System  Function 

The  compressed  air  system  will  be  provided  for  the  distribution 
of  clean,  dry,  oil-free  instrument  air  to  the  various  plant  instrumentation  and 
control  devices.  A  separate  service  air  distribution  system  will  be  provided. 

b.  System  Description 

Compressed  air  will  be  provided  by  two  100-percent  electric 
motor-driven  air  compressors.  An  ASME  standard  receiver  will  be  provided  with 
2-minute  storage  capacity.  Two  100-percent  filters  and  dryers  will  be  provided 
to  ensure  proper  air  quality  for  the  instrument  air  service.  Service  air  out¬ 
lets  will  be  provided. 

The  total  air  flow  requirement  will  be  provided  at  approximately 
100  psia,  and  the  distribution  piping  will  be  sized  accordingly. 

The  header  will  be  maintained  at  constant  pressure  by  the  com¬ 
pressors.  Air  flow  will  be  taken  from  the  system  as  required  for  operation. 
Manual  vent/ drains  will  be  provided  in  each  main  header. 

16.  Turbine  Lube-Oil  and  iube-Oil  Purification  System 
a.  System  Function 

This  system  will  provide  for  the  lubrication  requirements  of  the 
steam  turbine  and  turbine  generator,  the  control  oil  supply  and  the 
purification  of  both  the  lubricant  and  control  oil. 


b.  System  Description 


The  turbine  generator  lube-  and  control -oil  system  will  include 
three  independent  oil  pumps  that  will  ensure  that  the  bearings  receive  suffi¬ 
cient  lubricating  oil  in  operating  and  upset  conditions. 

A  high  capacity,  main  oil  pump,  driven  by  an  AC  motor,  will 
supply  oil  for  lubrication  and  control  while  the  turbine  generator  is  running. 

An  auxiliary  oil  pump  will  supply  lubricating  oil  while  the  set 
is  being  started  up  or  is  running  down. 

An  emergency  oil  pump,  driven  by  a  DC  motor,  will  be  a  centri¬ 
fugal  pump.  In  the  event  of  loss  of  AC  power,  it  will  ensure  that  while  the 
turbine  generator  is  running  down,  sufficient  oil  is  being  supplied  to  the 
bearings. 


17.  Steam  Generator  System 
a.  System  Function 

The  purpose  of  the  steam  generator  will  be  to  produce  steam  at 
the  proper  pressure,  temperature,  and  flow  to  satisfy  the  steam  requirements  of 
the  turbine  generator. 


b.  System  Design  Criteria 
Steam  Generator 

Design  Capacity  216,000  Ib/hr 

Design  Outlet  Pressure  1,265  psia 

Design  Outlet  Temperature  955°F 
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The  design  dry  basis  for  the  fuel  is  as  fellows: 


Btu/lb  (HHV) 

8,500 

Carbon  % 

52.0 

Hydrogen  % 

6.3 

Nitrogen  % 

0.1 

Sulfur  % 

0.01 

Ash  % 

1.0 

Oxygen  % 

40.5 

As  delivered  fuel  assumed  at  47-percent  moisture  content  on  wet 


basis. 


c. 


Applicable  Codes,  Standards,  and  Specifications 


ANSI  B31.1  Power  Piping 

ASHE  Boiler  and  Pressure  Vessel  Code 

d.  System  Description 

The  steam  generator  will  be  a  fluidized-bed  combustor  design, 
and  will  be  furnished  complete  with  an  economizer,  superheater,  and  steam 
attemporator  system. 

The  steam  generator  will  include  conveyor  for  combustor  fuel 
feed,  combustor  blower,  tramp  iron  removal,  bed  medium  recirculation  system, 
inert  bed  material  hopper,  and  fuel  feed  metering  bin.  Also  furnished  will  be 
integral  valves  and  piping,  including  boiler  safety  valves,  a  main  steam  stop 
jalve,  feedwater  inlet  stop  check  valves,  and  blowdown  and  drain  valves. 

The  steam  generator  will  be  designed  to  operate  automatically  to 
maintain  the  desired  outlet  steam  conditions.  The  firing  rate  will  be  con¬ 
trolled  by  the  combustion  control  system,  and  the  drum  level  maintained  by  a 
feedwater  control  system. 
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(1)  Air  and  Flue  Gas 


The  air  and  flue  gas  system  will  provide  combustion  air  to 
the  furnace  and  remove  the  products  of  combustion  from  the  furnace.  The  system 
will  include  the  forced  draft  (FD)  fan,  the  induced  draft  (ID)  fan,  and 
interconnecting  ductwork. 

The  air  and  flue  gas  system  will  operate  automatically. 
Air  flow  will  be  regulated  by  adjusting  the  FD  fan  damper.  This  will  be 
controlled  by  the  combustion  control  system.  The  ID  fan  damper  will  be  auto¬ 
matically  controlled  to  maintain  furnace  draft. 

(2)  Air  Quality  Control 

The  air  quality  control  system  will  remove  particulate  from 
the  dust-laden  boiler  gases  to  reduce  stack  emissions  to  acceptable  local  air 
quality  standards. 


The  boiler  manufacturer  will  supply  a  mechanical  dust  col¬ 
lector,  which  will  remove  a  substantial  portion  of  the  larger  particulate 
matter  entrained  in  the  flue  gas  stream.  The  mechanical  dust  collector  will  be 
a  multiple  cyclone-type.  Fine  particulate  removal  will  be  accomplished  by  an 
electrostatic  precipitator  (ESP)  or  baghouse  as  required.  The  ESP  will  limit 
the  outlet  particulate  emissions  to  0.01  gsdf. 

The  stack  provided  will  be  of  sufficient  diameter  and 
height  to  ensure  proper  dispersion  and  draft.  Stack  gas  emission  monitoring 
will  consist  of  an  opacity  meter  located  in  the  stack. 

18.  Fuel  Handling  System 
a.  System  Function 

The  wood  handling  system  provides  a  means  of  receiving,  classi¬ 
fying,  shredding,  storing,  reclaiming  and  transporting  hogged  woodwaste  to  the 
boiler  feed  hopper. 


b.  System  Design  Criteria 


The  system  will  be  designed  to  handle  wood  fuel  with  the 
following  fuel  characteristics: 

Acceptable  Hoisture  Range 

Average  Moisture  Content 

Acceptable  Particle  Size  to  Boiler 

Average  Bulk  Density 

Maximum  Acceptable  Length  of  Pieces 
to  Unloader 

c.  System  Description 

The  wood  handling  system  will  be  designed  to  receive,  size,  and 
transport  woodwaste  fuel  to  storage  at  a  rate  of  250  tph.  The  reclaimer  system 
will  feed  fuel  to  the  surge  bin  at  rates  up  to  100  tph.  The  feed  system  will 
provide  properly  sized  wood  fuel  to  the  boiler  to  maintain  the  design 
fuel -firing  rate. 

Hood  fuel  will  be  trucked  to  either  one  of  two  truck  dumpers, 
each  with  a  scale  and  receiving  hopper.  The  reclaim  from  the  hopper  will  be 
to  a  belt  conveyor  which  will  pass  the  fuel  below  a  magnet,  for  tramp  iron 
removal,  and  onto  a  disc  screen.  The  disc  screen  will  allow  properly-sized 
material  to  be  transferred  directly  to  the  transfer  belt  conveyor.  Oversized 
material  will  be  fed  to  a  hog  for  size  reduction  and  then  be  deposited  on  the 
transfer  conveyor.  The  transfer  conveyor  delivers  material  to  stackout 
conveyor  and  the  storage  pile.  Front-end  loaders  supplied  by  Owner,  will  be 
used  tc  spread  fuel  out  onto  the  storage  pile,  and  to  move  it  back  onto  the 
reclaim  system. 


0-60-Percent 
47-Percent 
3- inch  minus 
20  lb/ft3 
2  ft 


Wood  fuel  will  be  reclaimed  by  the  use  of  underpile  reclaimers. 
Reclaimed  fuel  from  storage  will  be  delivered  to  a  surge  bin  equipped  with 
feeders  for  handling  fuel  to  the  boiler. 
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(1)  Wood  Receiving  and  Unloading 


Wood  waste  will  normally  be  delivered  to  the  site  by  truck, 
on  a  5  day  per  week,  8  hour  per  day  basis.  Each  truck  will  have  a  capacity  of 
about  25  tons.  During  the  delivery  period,  wood  fuel  will  be  transferred  to 
the  storage  pile  and  to  the  boiler  as  required. 

(2)  Scales 

A  truck  scale,  which  will  be  an  integral  part  of  each 
dumper,  will  consist  of  the  necessary  instrumentation  to  provide  pertinent  data 
required  relative  to  custody  transfer  of  wood  fuel,  such  as  before  and  after 
weights,  net  weights,  and  accumulation  net  weights. 

(3)  Truck  Dumper  and  Hopper 

The  plant  will  be  equipped  with  dual  lifting  platforms. 
The  platforms  will  have  A-frame  type  mounts  with  hydraulic  cylinders  for 
dumping  into  the  receiving  hopper. 

(4)  Magnet 

An  electromagnet  will  be  used  and  will  be  so  designed  as  to 
remove  tramp  iron  from  the  fuel  before  it  reaches  the  disc  screen  classifier 
and  shredder.  The  magnet  will  be  suspended  above  the  belt  conveyor  discharge 
spout,  delivering  fuel  to  the  screen.  For  cleaning,  the  magnet  will  be  manu¬ 
ally  moved  away  from  the  conveyor,  power  removed,  and  accumulated  tramp  iron  is 
collected  in  a  bin  at  grade  level. 

(5)  Classifying  Station 

The  classifying  station  will  consist  of  a  disc  screen  and  a 
wood  and  shredder.  Wood  fuel  which  matches  specified  dimensions  will  pass  the 
screen  and  will  be  deposited  onto  the  transfer  conveyor.  Oversized  material 
passing  over  the  screen  will  enter  the  hog  where  it  will  be  reduced  to 
specified  size  and  deposited  onto  the  transfer  conveyor. 
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(11)  Surge  Bin 

The  surge  bin  will  provide  a  minimum  of  a  3-hour  supply  of 
fuel  near  the  boiler. 

19.  Ash  Handling  System 

a.  System  Function 

This  system  will  cover  the  removal  of  ash  from  the  steam  gener¬ 
ator  system  and  air  quality  control  system,  and  from  there  to  a  loading  system 
for  disposal  in  a  landfill. 

b.  System  Description 

One  complete  ash  collection  and  removal  system  designed  to 
handle  approximately  30  tons  per  day  of  boiler  and  fly  ash  will  be  furnished. 
This  will  accomnodate  ash  produced  from  normal  plant  operation.  The  removal 
system  will  operate  semi  automatically  once  it  is  manually  started  by  the  plant 
operator.  The  ash  will  be  moved  to  an  ash  container  where  it  will  be  hauled 
away  by  truck. 

20.  Heating  Ventilating  and  Air-Conditioning  System 

a.  System  Function 

The  function  of  the  HVAC  system  will  be  to  maintain  building 
indoor  air  temperature  and  humidity  within  specified  limits. 

b.  System  Design  Criteria 

The  control  room  HVAC  system  will  be  designed  to  maintain  the 
temperature  at  73°±5°F  and  the  relative  humidity  between  10  and  50  percent. 
The  room  will  be  kept  at  a  positive  pressure  with  respect  to  the  surrounding 
space.  The  air  will  be  filtered. 


c.  System  Description 


A  heating,  ventilating,  and  air-conditioning  system  will  be 
furnished  for  the  control  room  and  adjacent  offices-  Heating  and  ventilation 
will  be  provided  in  the  maintenance  area. 

The  HVAC  system  will  be  controlled  automatically  by  a  control 
station  located  within  the  control  room. 

21.  Plumbing  System  (Drainage  and  Potable  Water) 

a.  Plumbing-Drainage  System  Function 

This  system  will  provide  the  drainage  management  of  storm  water, 
utility  water  and  sanitary  water. 

b.  Drainage  System  Design  Criteria 
Applicable  Codes 

WPCF  Manual  of  Practice  No.  9 

Titled:  "Design  and  Construction  of  Sanitary  and  Storm  Sewers" 
Uniform  Plumbing  Code  (this  code  is  applicable,  if  a  local 
plumbing  code  does  not  exist). 

Standards  &  Guides:  Applicable  Ultrasystems  Standards  &  Guides 

c.  Drainage  System  Description 
(1)  Storm  Drains 

Storm  drainage  will  be  accomplished  by  extending  the 
existing  base  drainage  system  as  required,  and  if  applicable. 
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(2)  Utility  Services 


Utility  water  used  for  general  housekeeping,  boiler  area 
and  maintenance  area  floor  drains  will  be  collected  and  will  be  routed  via  an 
oil/water  separator  to  the  sewer. 

(3)  Sanitary  Drains 


Sanitary  sewer  drain  points  will  be  collected  by  a 
dedicated  system  and  routed  to  the  sewer. 

d.  Potable  Water  System  Design  Criteria 


The  potable  water  system  will  provide  for  the  supply  and  dis¬ 
tribution  of  domestic  quality  water  to  users  throughout  the  plant. 

The  potable  water  piping  will  be  installed  in  accordance  with 
the  ANSI  code,  and  valves  and  fittings  will  have  an  ANSI  pressure  rating  and 
material  suitable  for  the  intended  service.  High  point  vents  and  low  point 
drains  will  be  provided. 
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Potable  Water  System  Description 


Water  supply  for  the  diverse  plant  users  will  be  obtained  from 
the  Eg! in  AFB  water  system  directly  into  the  system  which  will  service  all 
domestic  water  users  such  as  drinking  fountains,  washrooms  and  the  chemical 
lab. 


22.  Fire  Protection  System 
a.  System  Function 

All  underground  piping  in  the  fire  protection  system  will  be  PVC 
Class  150  AWWA  C-900,  Cast  Iron  O.D.,  with  elastomeric  couplings,  subject  to 
final  check  of  local  requirements. 


b.  Applicable  Codes 


All  underground  piping  and  above  ground  piping  shall  conform  to 
NFPA  Codes  and  applicable  local  codes. 

c.  System  Description 

A  central  fire  alarm  control  panel  will  be  located  in  the 
control  room.  The  water  required  for  the  fire  protection  system  will  be 
supplied  from  the  local  water  system,  or  base  fire  protection  system,  as 
applicable. 


Fire  protection  water  will  be  routed  underground  to  a  piping 
loop  system  which  covers  those  areas  in  the  plant  that  are  protected  by  fire 
hydrants.  The  fire  protection  system  will  service  the  following  areas: 


Area  Type  of  Protection 

Woodyard  Area  Hydrants  and  portable  extinguishers  at  truck 

dumper  and  conveyor  areas.  Ring  of  hydrants 
and  post  indicator  valves  around  woodyard 
perimeter. 


Boiler  Area  Hose  stations  and  portable  extinguishers. 

Manual  alarm  stations. 

Maintenance  and  Office  Areas  Sprinkler  system,  portable  extinguishers  and 

manual  alarm  stations. 

Turbine  Area  Hose  stations  and  portable  extinguishers. 

Manual  alarm  stations,  and  sprinkler  system 
around  lube  oil  area. 


Control  Room 


Portable  extinguishers,  smoke  detectors  and 
manual  alarm  stations. 
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The  local  water  system  is  assumed  to  provide  sufficient  capacity 
and  pressure  for  the  fire  protection  system,  therefore,  fire  pumps  and  onsite 
fire  water  storage  will  not  be  supplied. 

23.  Makeup  and  Condensate  Water  Treatment 

a.  System  Function 

The  function  of  the  water  treatment  system  is  to  provide  de¬ 
mineralized  makeup  water  to  the  boiler  system  at  the  proper  flow  and  quality. 

b.  System  Description 

The  water  treatment  system  will  consist  of  two  rented  cation- 
anion  deminer^lizer  systems  (or  equivalent).  Supply  water  to  the  deminera¬ 
lizer  will  be  provided  by  the  makeup  water  system. 

Both  demineralizers  will  be  designed  to  produce  or  process  the 
required  quantities  of  boiler  makeup  water,  and  boiler  blowdown  at  a  quality 
within  the  recommended  range  of  the  boiler  and  turbine  generator  manufacturers. 

A  degasifier  will  not  be  provided. 

A  silica  analyzer  will  be  provided  which  can  be  used  to  monitor 
silica  levels  in  the  treated  water  after  the  mixed-bed  bottles,  or  after  the 
anion  bottles.  A  high  silica  signal  will  also  dose  the  demineralizer  inlet 
control  valve  end  alarms  in  the  control  room,  notifying  the  operator  it  is  time 
to  switch  to  the  standby  bottles. 

24.  Wastewater  Treatment 
a.  System  Function 

The  purpose  of  this  system  will  be  to  gather,  treat  as  required, 
and  dispose  of  wastewater  from  the  plant. 


b.  System  Description 


Boiler  and  turbine  area  drains  will  be  directed  to  an  oil  sepa¬ 
rator  unit. 


Condensing  system  and  boiler  blowdown  will  be  discharged  to  the 

sewer  system. 


Sanitary  drains  will  be  provided  to  dispose  of  sanitary  waste- 
water.  Discharge  from  the  plant  drains  system  goes  through  an  oil  separator 
before  discharging  to  the  sewer  system. 

Storm  drainage  will  be  accomplished  by  connecting  to  an  existing 
base  network,  if  applicable.  This  interconnection  of  drainage  services  would 
eliminate  the  need  for  onsite  drainage  basins.  •- 

25.  Chemical  Feed 

a.  System  Function 

The  function  of  the  chemical  feed  system  will  be  to  treat  and 
supply  the  proper  chemicals  to  the  condensate  system,  and  to  eliminate  problems 
in  the  boiler  caused  by  scale,  corrosion,  carry  over,  and  caustic 
embrittlement. 

b.  System  Description 

A  boiler  chemical  injection  package  will  maintain  proper  boiler 
cycle  water  chemistry.  The  system  will  be  composed  of  three  storage  drums  and 
positive  displacement  pumps  that  inject  chemicals  into  the  steam  drum  and 
deaerator. 


Phosphate  and  morpholine  will  be  injected  into  the  drum  and  con¬ 
denser  hotwell  to  reduce  boiler  scale  deposits  and  adjust  pH,  respectively. 


Sulfite  will  be  injected  into  the  feedwater  to  neutralize  resi¬ 
dual  oxygen,  thus  preventing  oxygen  corrosion. 

Process  sampling  will  provide  a  means  for  verifying  the  chemical 
composition  of  various  process  media. 

Grab  sample  connections  will  be  furnished  for  the  testing  of 
steam  --nd  water  quality  throughout  the  cycle.  Sample  connections  will  be  pro¬ 
vided  at  the  main  steam  header,  the  boiler  drum,  the  feedwater  line  near  the 
economizer,  the  condensate  pump  discharge,  and  the  cooling  water  system.  The 
steam,  feedwater,  and  boiler  water  sample  points  will  be  provided  with  sample 
coolers. 

Samples  will  be  taken  manually  and  analyzed  in  laboratory  faci- 
liies.  Samples  will  be  analyzed  for  impurities  such  as  soluble  gases,  sus¬ 
pended  solids,  and  dissolved  solids.  An  excess  level  in  any  of  these  areas 
will  be  corrected  by  making  proper  adjustments  in  the  water  treatment  system. 


